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PREFACE
MILL RACE was a Deferse Nuclear Agency {DNA) sponsored high explosive (HE) test
designed to provide a simulated one kiloton nuclear weapon airblast and ground motion en- .
vironment and; for certain preselected experiments, a therma)l radiation fluence. Experi- . 7

ments fielded on MILL RACE were sponsored by the Department of Defense (DOJ), other govern-
ment agencies, and two foreign governments.

MILL RACE was conducted 16 September 1981 on the White Sands Missile Range
(WSMR), New Mexico (NM). The HE was composed of 600 tons [544 megagrams (Mg)] of ammonium

nitrate fuel oi) (ANFO). The therma) radiation szurce {(TRS) was generated by a liquid
oxygen and cluminum powder mixture.
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Table 1.

Conversion factors for U.S. customary

to metric (S]) units of measurenent.

r To Coavert From Te Multrpdy Ry '
angsirum Mmeters (m) 1 00000C XE -1
stmosphere tnormal) Kio pascal (kPa) 101335 XE o2
bar hilo pascal (kPa) 1.000 000 X £ +2
bam meter? (m?) 1 000 000 X E -28
Brituish thermal unit (the rrooche micel) oule (5 1.054350 X F +3
caiorie (the rmochemucal) poute (1 4 184 000

cal uherno:bcmcal)/rmz
curie

degree (angle)
degree Fabrenbelt
electron volt

erg

erg /second

foot

foot -pound {crce
gallon (U S Inquid)
tnch.

Jerk

Joule kilag ram (J/&g) tradiation doze
absorbec}

kilotons

kip (1000 b
kipAach® (ks
kap

micron

wil

mile {inte mationa!)

ounce

pound Jorce (Ibs avoirdupcis)
pound {orce inch

pound Loree /inch
p-d-(orﬂﬂomz
pud-(orre/nch, pai)
poamd-mass (b avol rdupais)
POMR] ~e488 4/ ! (moment of ineriial

panl-uul/len.

rad (radiation dose sbeorbed)
rosagen

shake
shg
tore (mm Hg, 0° C)

megs }aula/m’ nu/mz)
*¢igs becguerel (GBq?
raduan (rad)

degree heinin (KX)
Joule tJ)

Joule (J)

watt (W)

meter (ry)

Joule (J)

wote s> (m’p

meter (m!

oule ¢Jy

Gray (Gy)
‘o rajoutles
wrwion (N)
kilo pascal (kPa)

aewiun - ca.1,'m2
K-s/m%)

meter im)

metcr (n)

meler im)

kilog ram (kg)

srwton (N)

newion -mete? (N-m)

erwion /meter (N/m)

kilo paacal (WPa)

kito pancal (kPaj

kilogram (ig)

kilogrsm -tmelyr
og -m?)

tllqnm/_‘nwur:
g /)

*Gray Gyt
coulomd /kilag rem
</ )
secend (¢)
Rilogram (i)
kilo pascal WPy

4.1%4000 XK -2
30005 XL .1
1.745329XE -2
tgr (1P« 45961/ &
1.60218 XF -1
1000000XE -7
1.000 VO X £ -7
J VOO XE -1
1.355 81

3 705412XE -3
2 540000 X E -2
P wWowwuXE .y

1. 000 000

4 183

4 48 222X E .3
€ ¥4 TITXE

1.000 000 X E -2
1 000000X E &
2.540 V0O X E -5
1.609 344 X & <2
2 83492XE -2
4448 222

L1298V X E -}
1.IS1 268 X E o2
4788026 X E -2
€. 894 157

4.5 4 XE -}

44N XE -2

1. 601846 X E 43
1.000000 X E -2

2SI XE <4
1000000 X £ -4
3.459390 X E o1
1.33322 XL -1

*The becquers! (Bg) Lo the Sl anit of redicectivity: 1 Bq « 1 event/s.
**The Gray (Gy) (s the S| uait of adsorted rafutiua,

A more couplete lisung of conversions ma.
American Society for Testing and Materia)

y be found W " Mettic Practice Guide € 380-14,
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SECTION 1
INTRODUCTION

MILL RACE was a high explosive (HE) test at the White Sands Missile Range (WSMR),
New Mexico (NM) sponsored by the Defense Nuclear Agency (DNA). The test provided & simu-
lated nuclzar weapon airblast, thermai, and ground motion environment for a number of
experiments conducted by the Department of Defense (DOD), other government agencies, and
two foreign governments. .

S e e o A S '-‘-

The installation and
subsequent checkout and testing of the TRSs was supervised by Science Application, Inc.
(SA1) and Test Group Staff (TGS) personnel. Applicable airblast predictions regarding free
a’irblast isobars and extended range airblast pressures made by both the U.S. Army Ballis- -
tics Research Laboratory (BRL) and the SNLA were provided for MILL RACE. In addition,
ground motion and crater predicticns made by the Containment Division, Test Directorate
(TD), Field Command (FC) DNA were provided for MILL RACE.

The U.S. Army Engineer Waterways Experiment Station (WES) recorded the ground
moticn measurements. BRL made airblest measurements at selected testbed and experiment
stations. The Bendix Field Engineering Corporation (BFEC), experimenters, or a combination
thereof, recorded testbed sensor measurements., The Air Force Weapons Laboratary (AFWL)
obtained crater, ejecta, and related effects data through the University of New Mexico
(UNM) Civil Enyineering Research Facility (CERF). The WSMR obtained detonation diagnostic-
photography from ground level stations through their photography contractor, Dynalectron
Corporation. Documentary and technical photography including both still photographs and
motion pictures were also provided by the WSMR contractor. Aarial photography was con-
ducted by Williamson Aircraft Company (WAC). ’ .-

BFEC provided instrumentation services including a maintenance facility. The
Instrumentation Branch, TD, FCONA provided the timing system trailer. SNLA provided the
arming and firing support for the test. The WSMR Up-Range Facilities Engineer (FE) Section
provided construction support under direction of the Test Group Engineer (TGE). Engineer-
ing services support was provided to the TGE by Ken 0'Brien Associates (KOA) who is under
contract to HQDNA. Technical documentation was provided by Tech. Reps. Inc. (TRI).
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All experiments/measurements on Mill. RACE were placed into one of four cetego-
ries. These categories were: (1) Phenomenology, (2) Structures, {3) Systems, and (4) Dust
and Debris. Phenomenology experiments included the g¢round motion and airblast measure-
ments, test of stress gage design, elevated airblast and airflow measurements, sou~ce

‘characterization, and measurements of magnetic field perturbations. Structures experiments

included det<rmining the vulnerability and investigating the response of scale model steel,
wood, brick, and conciete block buildings, silos, and other types of shelters. Systems
experiments included investigating the survivability and vulnerability of various types of
ship antennas, van mounted shelters, trailer disk antennas, tank and cavalry fighting
systems; determining airblast effects on simulated crews in vehicles and shelters and in
the open, clothed in protective clothing; and determining the hardness of a Seawolf
launcher, communications box body, and Ptarmigan masts. ODust and debris experiments were
essentially measurements of dust density and particle size, and of the attenuation/degrada-
tion of optical systems due to dust/cloud formation. Experiments defining the impact,
breakup, and redistribution of debris were aiso included in this fourth category. The
objective and a description of each experiment are in Section 4 “Experiments.” Appendix A
is a list of acronyms and abbreviations used in this report.
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SECTION 2
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| TEST KEQUIREMENTS, PLANNING, AND ORGANIZATION

2-1 TEST REQUIREMENTS.

The requirements for MILL RACE originated from the need to provide a simulated
nuclear airblast and ground motion environment, as well as a thermal radiation fluence for .
selected experiments. ldeally, experiments would be exposed to the effects of actual o
nuclear weapons, but the 1963 Nuclear Test Ban Treaty prohibits atmospheric nuclear tests.
In addition, the cost of conducting large-scale nuclear airblast experiments underground is
prohibitive. Since 1962, airblast data have been obtained by using HE to simulate the
airblast environment of nuclear weapons. Data obtained from MILL RACE will be compared
with previously reported nuclear effects data and will serve to validate the predictions of
a variety of nuclear effects computer codes, thus expanding the knowledge of nuclear wea-
pons effects.

—————t et b=

The primary objective of MILL RACE was to provide and record an dirblact and
ground motion envirohment designed to determine the response of various DOD-sponsored
experiments, including tactical and strategic weapons systems, communication equipment,
aircraft vehicles, radar and antenna systems, and a variety of structur:s. The secondary
objective was to provide, for selected experiments, a8 thermal fluence in eddition to the
airblast and grcund motion environment.

Supporting objectives were to:

a. Record damage to the DOD sponsored experiments

b. Record combined thermal/airblast effects and

€. Increase the nuclear weapons effects data base. : -
2-2 TEST PLANRNING. .

DNA announced in February 1980, that MILL RACE, the first event in the MISTY
CASTLE series, was to be conducted in September 1981; and requested experiment proposals
from interested agencies, both domestic and foreign. A review of the proposed experiments
at DNA in May 1980, eliminated inappropriate and duplicating experiments, and established

\\\

the complex experiment matrix. Responsibility for subsequent planning and executing MILL
RACE was assigned to FCONA. Planning was accomplished primarily through two project offi- : o
cer meetings (POMs) conducted in September and December 1980 in Albuquerque, NM. Tne
testbed layout and all experiment requirements were discussed, coordinated, and finalized.
The test site for MILL RACE at WSMR was chosen because preliminary geology
efforts and previous HE tests at WSMR had indicated that the area best met the required
geologic criteria for ground motion experiments. To obtain approval for use of WSMR for

MILL RACE; the WSMR Program Introduction (PI) document was prepared and submitted to WSMR. é
The Pl is the initial document in the Universal Documentation System (UDS) which recuires ;
]
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all users of National Ranges to submit approval requests. The Pl was completed by FCDNA
personnel and submitted 16 July 1930. WSMR signed and accepted the Pl in late July 1980.
The Statement of Capability, which provided WSMR approval for use of the proposed site for
MILL RACE, establiched FCDNA responsibilities, end provided for use of WSMR support facili-
ties by FCDNA; was signed on 1G October 1980. WSMR test coordination for MILL RACE was
assigned to the National Range Programs (NRP) Directorate. Additional MILL RACE informa-
tion was provided by the Test Group Director (TGD) to the WSMR Pianning Board. That infor-
mation (Operations Requirement 26301, Appendix B-1), which provided more detailed support
requirements, resulted in Operations Directive 95301A (Appendix B-2) being issued in August
1981. Operation Directive 96301A provided the formal tasking of WSMR directorates to sup-
port MILL RACE. Additionally Operation Directives 96304A, 96308A, and 97916A (Appendices
B-3, B-4, and B-5, respectively) were prepared for drone and other aircraft experiments
participating in MILL RACE. These experiments are discussed in Sections 4-1.8, 4-1.9, and
4-1.13. :

Following the assignment of a MILL RACE Test Group Staff (TGS), the staff pro-
ceeded to select agencies to provide technical support associated with MILL RACE. BRL was
selected to make the airblast measurements and WES to make the measurements for ground
motion. SNLA was selected to provide the arming and firing system and make far field
microbarograph measurements, WSMR provided significant logistics support and all testbed
and some experiment construction support. WSMR, through Dynalectron Corporation, also
performed the diagnostic and technical photography as well as providing the dccumentary
coverage. NSWC provided the main booster assembiy and quality control of ANFU stacking
operations. CERF was assigned through AFWL tc make measurements of cratering, debris, and
ejecta.

Safety and security requirements were developed with WSMR personnel. Appropriate
Department of Army, WSMR, and FCDNA safety regulations were used during the fielding of
MILL RACE. Safety Standard Operating Procedures {SOPs) were prepared for all hazardous
operations. MILL RACE implementing instructions were issued as required. Copies of appli-
cable safety rules, SOPs, and implementing instructions are contained in Appendix C. The
security plans applicable to MILL RACE are contained in Appendix D.

Although there is a WSMR Environmental Impact Assessment for National Range
. Operations, the Assessment does not cover large HE tests. ONA therefore contracted with
General Electric-TEMPO, now Kaman-TEMPO, to have an Environmental Assessment (EA) prepared
for MILL RACE. The EA was prepared and published in November 1980 as GE8OTMP-49 “Environ-
mental Assessment of the MILL RACE High-Explosive Field Test™ (Appendix E-1). In preparing
the MILL RACE EA, special consideration had to be given to the impact of the MILL RACE test
on McDonald Ranch and any archaeclogical sites in the test operating areas.
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McDonald kanch as part of the Trinity National Historical Site, was in a very v
detericrated condition, and was only 12,000 feet (3,658 meters) north of MILL RACE groung 5
zero (GZ). Trinity, the worid's first nuclear test device, was assembled at McDonald 1
Ranch. The ranchhouse still haes & roof but othaer siructures, including a barn and living \
querters, are just standing walls without roofs. All are most susceptible to airblast J;
overpressures and ground motion. Because of the relative close proximity of McDonald Ranch
to GZ, DNA contracted with Genera! Electric-TEMPO to‘berform a structural enalysis of the -
ranch. The analysis was prepared and published as GES8OTMP-53 “MILL RACE Assessment of )
Structures at the McDonald Ranch" (Appendix E-2). It was concluded that there is “a high P
probability that no substantial damage will occur to any structure due to the MILL RACE ;Z _,,/’/f>
test." !:

To determine that no archaeological sites would be damaged by MILL RACE activi-
ties, WSMR contracted for DNA to have personnel from New Mexico State University conduct an
archaeological survey of the area within a radius of 12,000 feet from GZ. No significant
archaeological sites were found within the MILL RACL area.

Based upon the assessment, the structural analysis of McDonald Ranch, and the
archaeological survey of the MILL RACE test site, the EA concluded that MILL RACE is not
likely to result in significant environmental impacts or be environmentally controversial.
A further conclusion was that an Environmental Impact Statement was not required. DNA also
determined that an Environmental Impact Statement was not necessary (Appendix E-4) and —_—
signed a Finding of No Significant Impact (Appendices £-5 and E-6). '

A Public Affairs Plan (Appendix F) was prepared by WSMR which described policies, —
objectives, and responsibilities, and provided guidance for the conduct of public activi-
ties in connection with the MILL RACL test.

2-3 SITE SELECTION. T

Evaluation of site alternatives for MILL RACE included consideration of depth to
water table, availability of soil property intormation, and immediate accessibility for a
testing location including the availability of a testbed site. The general area south of
TRINITY and DICE THROW was selected for detailed investigation because the geology ard
material properties of the area had been developed for DICE THROW, and because it was known
that the geclogical formations in that area were laterally consistent and uniform. There
were only limited constraints for airblast overpressures, specifically time of day for
shkot. Also, WSMR provided an immediately available area for conducting a HE test.

Specific criteria for site selection were as follows:

S itd
Y

a. Medium-grain dry desert allyvium similar to the alluvium in Area 10 of the
Nevada Test Site (NTS) where JANGLE S and SEDAN were detonated.
b. Minimun caliche and boulder zones to 135 feet (41.1 meters) within crater
zone and ground shock sector. .
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c. A water takle and bedrock at least 102 feet (3.1 meters) below the surface.

d. A surface gracdient of no more than 5 percent. et
e. Reasonably uniform stratigraphy and topog: aphy over site. V};;}lf‘
! (x\\
]
¢
" [ d
Eight seismic refraction sur.eys were made in the area south of the TRINITY and P i
DICE THROW test sites in the northern region of WSMR. The purpose for these surveys was to ',. i

establish the depth tc the watcr table and/or bedrock, and to obtain subsurface seismic

velocities at several potential MILL RACE test sites. The area that was being considered
for MILL PACE is shown in Figure 2-1. After a specific G2 was selected (Figure 2-2), a S
borehole was drilled to verify the computed depth to the water table. The water table was

logged at 246 feet (75 meters). The borehole 1ogs show the soil profile above the water E?:“’:
table to be relatively uniform and mainly composed of medium to coarse grained sand (Figure "”iy
2.3). Appendix G-1 contains a copy of the complete results of the seismic surveys and a ) (;:«
mmary of the borehole drilling. More detailed results of the borehole drilling are found
in Appendix G-2. \
2-4 TEST GROUP STAFF ORGANIZATION. .
The organization of the MILL RACE TGS is shown in Figure 2-4. Test Group Staff | o

duties were as fcllows:
2-4.1 Test Group Director.
a. Responsible for formulation of the MILL RACE test program:

(1) Manzge the planning cf the test *o include budgeting, scheduling, and
defining all aspects of the test program.

(2) Assist the Technical Director in preparing the scientific experiment
plan.

(3) Supervise the preparation of operational plans for tho fielding and
execution phases of the test program.

(4) Prepare and publish the Program Document.

b. Responsible for fielding and execution of the MILL RACE program:

(1) Direct the fielding aspects of the program onsite to include scheduling,
budgeting, construction, and emplacement of experiments and recording
systems.

(2) Formulate and direct the safety and security plans for the test series
and appoint a Safety and Security Officer.

(3) Plan, control, and report the expenditure of funds. ,
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(4) Esteblish reguirements for and control logistic support. )

(5) Coordinate details of the HE placement, arming and firing, and site
control with the agencies responsible for these technical functions.

(€) Prepare and publish the Test Execution Report.

2-4.2 Technical Director.
a. Responsible for formulation of the MILL RACE technical program:

(1) In coordination with experimenter ay.ncies and the Test Group Director
(130}, modify as necessary the technical experiments using current best ‘\\
practices n order to obtain the quality of data required to achieve the ‘\\
objectives of Deputy Director Science and Technclogy (DDST) approved
goals.

(2) Prepare a detailed technical plan to accomplish the scientific program
and assist the TGD in preparing a schedule to assure timely execution of
the test.

(3} Assist the TGD in preparing the Program Document.

(4) Evaluate the effect of safety restrictions on the achievement of the
scientific objective(s).

b. Responsible for fielding and execution of the MILL RACE technical program:

(1) Serve as an advisor on the TGS and support the TGD during fielding.

(2) Supervise and coordinate the technical activities of the test and advise 3
the TGD concerning management of the technical activities of the experi-

ments in the field.

(3) Monitor the state-of-readiness of the technical experiments, manage
installation of experiments in conjunction with the TGS, and make recom-
mendations for adjusting the schedule as necessary.

(4) Coordinate impact on technical activities concerning funds, schedules,
test support, field operations, and relationships with other agencies
with the TGD and other staff members. Coordinate with the DOST and ’
cognizant HQ DNA Project Officers.

(5) Formulate c-inges in the technical plan as necessary to achieve the
scientific objectives and approve minor adjustments in the scope of the
technical experiments. Coordinate major changes or adjustments nf
funding levels with the TGD and the cognizant HQ DNA Project Officers
prior to svbmittal to DDST for apprcyal.

(6) Monitor the construction and instrume~tation of 21) experiments, ensur-
ing that all experimenter modifications conform to current best
practice.

(7) Review Symposium and Project Officers' Reports.

i e mwan e
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2-4.3

(8) Prepare and publish the Symposium Project Officer Report.

Progrem Directors.

a.

d.

Assist the TGD as required in planning and executing the MILL RACE test

program,
Assist in developing the testbed design and determining construction
requirements.

Develop operational, engineering, technical, and administrative plans, as
directed.

Coordinate and monitor the activities of experimenters/agencies during the
planning, fielding, executing, and recovery of the test.

Test Group Engineer.

a.

h.

d.

Provide engineering support in che plann.ng, fielding, executing, and recov-
ery of the MILL RACE test.

Assist in the test site and testbed design to include instrumentation and
administration parks, and determine construction requirements and schedules
for all aspects of the test.

Perform engineering design and construction management associated with test
site end testbed preparation, experiment installation, and site recovery.
Coordinate the logistical support effort associated with the testi.

Instrunentation Engineer (IC).

a.

b.

Perform instrumentation and cable planning, and instrumentation park manage-
ment for the MILL RACE test program.

Coordinate requirements and oversee instrunentation support during the plan-
ning, fielding, and execution phases of the test. This will include deter-
mining experimenter requirements, configuring instrumentatior vans, designing
cable layouts, performing cable coordination functions, providing for instru-
mentation maintenance, and laying out the instrumentation park.

Program Analyst (PA).

a.
bl
c.

Develop and maintain the MILL RACE test schedule.

Prepare progress/stdtus reports as required.
Provide financial management of the MILL RACE test, including preparetion of

basic tcstbed and reimbursable cost estimates, maintenance of budget and
financial plans, and of all cost accounting.

Administrative NCO.

b.

Perform all administrative duties required to support the MILL RACE Test

Group Staff, support agencies, and experimenters.
Perform as a Project Net Operator in Test Control during event countdown and

execution.
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c. Perforia as the Test Group Staff Vehicle Control Officer and assisl 1n staf!
billeting. P
2-5 PLANNING SCHEDULEL. C
Figure 2-5 is the Planning Schedule for MILL RACE. Prior to the events shown t 4/"
the Schedule, other major events had occurred. =.‘ o

a. During the period from early January 1980 to near the end of August 1980, ﬂ

test range, the testbed area, and GZ were selected (see Section 2-3 "Site
Selection" and Appendix G).

PUUNEPOR TS

During the period from 8 February 1980 through mid-December 1930, potential; .
experimenters proposed experiments, a proposal review meeting was held,

experiments were selected, and two project officer meetings were held (see
Section 2-2 "Test Planning").

s o O Bt e & SR

¢. From mid-July 1980 to the end of September 1980, the FCDNA-funded support
agencies were selected and negotiations initiated with the selected agencies
to provide the required support. i

d. Between September 1980 and January 1981, experiment cost estimates were ;'“
issued and reimbursable funding amounts were established.

e. Between the two project officer meetings held in September and December 1980 h
a tentative but complete testbed layout was made. Following the sccond
meeting, the final testhed layout was prepared and, except for iate-time
add-on experiments, it was the one used to position the experiments.

f. From mid-NovemDer 1980 through the second project officer meeting and to
mid-January 1981 the final cable and instrumentation plan was prepared. The
plan was used to cbtain the cable and instrumentation for MILL RACE.

Other phases of the Planming Schedule include:

a. Procurement of the ANFO including issuing a competitive procurement contract

as well as stacking the individual 50-pound bags of ANFO. Delivery of the 7

ANFO bags was done by the contractor and stacking wzs done by WSMR Facility
' Engineer (see Section 3-1).

; b. Activities associated with the TRS to include assembly and test of the TRS |

units at Kirtland AFB, NM, and delivery, assembly, and testing at WSMR. Sec-

tion 3-2.3 also provides -additional information on the TRS. ' i

¢. Ffielding activities that are discussed in Section 5. { .

f 2-6 BUDGET. 1
; DNA budgeted and funded the cost of constructing and operating the basic testbed, -7
! which included (1) the timing and firing system, the ANFO explosive, the free field air- | :
/ blast and ground motion measurements and (2) the two instrumentation parks, administrative 1

area park, and various logistic and administrative services. The cost of other common
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Planning schedule.
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services such as power and telephone service was prorated among the participating experi-
menters and paid with reimbursable funds received from the experimenters. Reimbursable
funds were used Lo cover the cost of experimenter requirements not included in the basic
testoed. These requirements normally included field construction support, data recording
{cables and recording systems) and photographic coverage.

2-7 HIGH EXP.NSIVE TEST PROGRAM.

MHL RACE was the first 4E test in the test series known as MISTY CASTLE. Future
tests in the MISTY CASTLE series include DIRECT COURSE and MINOR SCALE. Previous HE tests
incliuded MIXED COMPANY, DICE THROW, and MISERS BLUFF. The purpose of all these tests is to
provide a testbed for a simulated nuclear blast and ground motion environment for target-
response experiments; and to confirm empirical predictions and theoretical calculations for
blast response of civilian structures, and of military structures, equipment, and weapon
systems. In addition, MISERS BLUFF and MILL RACE provided a thermal environment for Some
of the experiments. The MISERS BLUFF thermal environment was provided by the use of nonre-
usable plastic cylinders containing oxygen and aluminum powder. The thermal environment at
MILL RACE was provided by a more sophisticated, reusable system composed of fuel supplies
stored in metal tanks which were manifolded to nozzles. This system will be used exten-
sively in the MISTY CASTLE series.
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SECTICN 3
TECHNICAL SUPPORT

GE (CHARACTERISTICS, DESIGN, AND CONSTRUCTION).

The ANFO was procured by a competitive bid from the joint venture of Woodward
Explosive, Inc., Estancia, NM and Ladshaw Explosive, Inc., Hobbs, NM. The ANFQ quality-
control specifications were modified stightly from PRE-DICE THROW, DICE THROW, and WISERS
BLUFF. Modificatiec-~s included a simpler sieve size distribution and an increase in the
allowable ammoniun nitrate bulk density. The density increase was allowed 'in that the
industry has gone to a single grade (industrial) of prill instead of the explosive and
industrial grades available in the past. The specification incliuded the allowable fuel oil
content and constraints on the ammonium nitrate prill size and on the bulk density. Those
specifications were as shown in Table 3-1.

The quality of delivered ANFO was ensured through a series of actions. First a
pre-award survey was made by the Defense Contract Administrative Services to verify that
technical qualifications could be met by *he contractors. Second, and prior to the start
of manufacture, samples of all materials were obtained. Thirdly, and during stacking oper-
ations, a fuel 0il and bag weight sampling program was conducted on each delivered load.
Quality checks of the off-loaded ANFO were performed at the MILL RACE GZ by personnel from
the NSWC. Bag weight checks were made on at least every tenth bag as it was off-loaded.
Four samples from each layer, taken from loose ANFO used to fill voids, were analyzed for
both fuel oil content and prill size distribution. The quality checks indicated that the
composition of the ANFO was very uniform and within the contract specifications.
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Figure 3-2. MILL RACE ANFO layer cylinder section.
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the control unit of the arming and firing system. All timing signals emanate from the T&F
trailer. The signals were used to switch on power supplies, start tape recorders, actuite
motion picture cameras, initiate the TRS sequence, and charge and subsequently discharge
the X-unit of the arming and firing system.

For MILL RACF, the T&F trailer and its associated equipment were assembled by
BFEC from DNA assets stored at NTS. The trailer was then made operational by BFEC and
FCONA personnel at Kirtland Air Force Base (AFB), NM and moved to the test site in May
1981. The assemdly of the timing system and its interconnection with the arming and firing
syster was completed during the week of 10 August 1981. Dry runs with T&F signals sent
started on 17 August 198]1 and continued through 15 September 1981. A full-power, full-
frequency dry run was conducted 1 September 1981. Mandatory full-power (MFP) runs were
conducted on (1) 9 September without the participation of the two drones, (2) on 11
September for the drones only, (3) ua 14 September and, (4) on .5 September in an abbrevi-
ated version to check out the T&F trailer.

Table 3-2 is a list of the timing signals used on MILL RACE. Figure 3-9 is the
T&F cable plan.
3-5 . THERMAL RADIATION SQURCE CHARA

mately the 7.5 psi (51.7 kPa) level for experiments fielded by the U.S. Navy, BRL, and the
United Kingdom (UK) Army. Each pit contained a four-nozzle system, however, nozzle spacing
was different in each case. At the 3.5 psi {(24.1 kPa) level, there was one pit with an
eight-nozzle system which provided thermal energy for experiments fielded by the Uk Navy.
Plan drawings 6f TRS experiment layouts (shown in Figures 3-27, 3-43, 3-50, 3-51, 3-52,
3-53, and 3-58) are included in the series of camera coverage drawings described in Section
3-11, Technical Photography. Table 3-3 provides the burn characteristics of the four TRS
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T-10 min

Table 3-2. MILL RACE timing signals.

T7-2 min 45 s -~

T7-2 min
T-1 min

1-59
T-58
T-57
T-56
T-30
T1-29
7-28
7-27
T-26
T-10
T-7 s
T-6 s
1-5 s
T4 s
T-3 s
T.2 s

T-2.5 s

T-1 s

T-0.7 s
T‘Ocl S
1-0.0 s

S

L I 7 B N 7. B 7 7 I 7. BT )

Tel s

T+30 s
T+2 min

Turn on power to UK experiments
Start tapes
Start tapes (backup)
Start charge of X-unit
Start BRL catibration sequence
Start BRL calibration sequence
Drop T1-58s relay
Drop T-59s relay
Start WES ground motion and TRS sequence
Start BRL and AFWL calibration sequence (backup)
Start BRL calibration sequence {backup)
Drop T-28s relay
Drop T-29s relay
Start technical ard diagnostic cameras
Start technical and diagnostic cameras
Start technical and diagnostic cameras and T&F recorder
Start technical and diagnostic cameras
Start technical and diagnostic cameras
Start technical and diagnostic cameras
Start technical and diagnostic cameras
Start technical and diagnostic cameras
Start technical and diagnostic cameras and turn off SSS
charge current
tart technical and diagnostic cameras
Start technical and diagnostic cameras
Fire X-unit and provide WES structures, DNA/SAI, and UK
with zero time references
Drop high voltaae to X-unit
Stop WES ground motion tape recorders
Drop all signals
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Figure 3-9.

T&F cable plan.
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Table 3-3. TRS burn characteristics.

systems used on MILL RACE. Each of the four TRS systems had their pilot lights lighted
automatically at T-3 minutes as a result of a manual signal sent from the TRS control
trailer (S51) in the South Instrumentation Par<. At T-2:45 another manual signal was sent
which closed the vents. At T-30 seconds, a signal from the T&F trailer was received at the
TRS control trailer which initiated the TRS timing signals sequence as shown .in Table 3-4.
At T+8 seconds, a manual signal sent from the TRS control trailer opened the vents.

Table 3-4. TRS timing signals.

Function Time (s) at TRS Unit

Function NAVSEA BRL UK ARMY UK NAVY
Pressurized Aluminun (A1)
and Liquid Oxygen (LOX) -30 -30 -30 -30
Nitrogen (N2} Purge
N2 High Speed On and -13.3 (nozzies 1&4) .
LOX Flow } -10.3 (nozzles 243) 1.8 8.4 -1.9
Al -4.7 -2.8 2.9 -3.4
LOX Off
Al Off
N2 High Speed Off 2.3 A1.7 -1.4 1.9

Pilot Lights Off
Tank Pressure Off
N2 Purge Off

Each of the four nozzle TRS systems ignited properly, burned the required time,
and provided the predicted thermal levels within the predicted limits. On the eight-noz2le
system, the aluminum valve for nozzles 5 and 6 did not open. Because the nozzles were
interior ones, the fluence provided by the other six nozzles was sufficient to meet the
experiment objectives. Figure 3-10 shows a TRS system above ground and Figure 3-11 shows
the system placed in a TRS pit.
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TRS system [(above ground).

Figure 3-10.
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3-6 ANO AND TRS DITONATICN DIAGROSTICS.

Various high-speed cine cameras were used to record ANFO detonation, and ANFO and
TRS diagnostic phenomenology. Sever camera bunkers were positioned around the testbed with
the cameras focused on the GZ area for ANFO diagnostics. Three primary bunkers were posi-
tioned on radials extending from GZ that were 120° apart. Two of the bunkers were 6,000
feet (1.83 km) from GZ while the third was 4800 feet (1.46 km) away. Four other bunkers
were positioned closer in at 4,000 feet (1.22 km) and looked at GZ from opposite direc-
tions. These four bunkers recorded ejecta phenomenology. Bunker G also housed two streak
cameras to reccrd booster detonation sequence. .One high-speed cine camera was positioned
in front of each of the four TRS pits and one was positioned 4,000 feet (1.22 km) from GZ
on the 270° radial and provided coverage of all TRS pits. Table 3-5 is a list of the
ground cameras used. Figure 3-12 shows the diagnostic camerz layout with the exception of
the four positicned in front of the TRS pits. Figure 3-13 is an artist's concept of the
testbed with the drones flying and showing a typical diagnostic camera complex. Figure
3-14 shows a typical diagnostic camera station. As shown in the photograph, the cameras
wcre housed in a plywood structure for protection from weather and elevated above the sur-
rounding testbed terrain to provide a clear line of sight to GZ and selected radials. The
plywood construction eliminated the reflection of the airblast overpressure from the struc-
ture to the cameras and their mounts. Figures 3-15 through 3-20 show the coverage of each
of the cameras from the seven compiexes. The location of the targets (Al, A2, ..., Bl, B2
sssy €tc.) is shown in Figure 3-12.

Diagnostic cameras recorded visual information that gave (1) sequence of booster
detonation, (2) ANFO detonation velocity, (3) uniformity of ANFO stack burn {1ight break-
out), (4) fireball growth and anomalies, (5) shockwave and dust jets, (€) shockwave veloc-
ity and overpressures, (7) ejecta angles and velocities, and (8) cloud growth. The four
TRS diagnostic cameras recorded ignition sequence, fireball growth and size, length of
burn, and cloud formation and dissipation.

The aerial photographic coverage was provided by the Williamson Aircraft Company
and was accomplished by using high speed, stereo, and still cameras to give:

a. overhead, high speed and real time cine of the detonation, and

b. pre- and post-detonation photoirammetric documentation of the test

area both in black and white and in color.

Table 3-6 is a list of aerial cameras used on MILL RACE.

2-7 CABLE SYSTEMS.
' The multipurpose system used on MILL RACE (1) connected recorders with sensors at

experiment stations to record data, (2) provided electrical power to the instrumentation
parks, and (3) transmitted timing signals. The cable system was designed to minimize
crossed cables, to mirimize the amount of cable used (shortest runs possible), to minimize
the number of connection points and to eliminate unwanted noise. To accomplish these
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Figure 3-12. MILL RACE diagnostic camera locations.
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Table 3-6. Aerial cameras.
Camere Type Framz Rete Lens Purpose
70ma Hulcher 10 fps® 381mm Shock wave and anomaly
70mm Hulcher 10 fps 177mm Ejecta and jets
16rm Milliken 400 fps 75mm Diagnostic
16mm Milliken 400 fps 150mm Dragnostic
16mm Milliken 200 fps 50rm Diagnostic
16mm Milliken 24 fps 12mm Documentary
16mm Fastax 4000 fps 100mm Diagnostic
afps = frame per second

objectives, multiple pair, unspliced trunk cables were laid parallel to each other adjacent
to the north and southwest gagelines and to the west end of %he TRS (270°) radial. Trunk
cables terminated at junction boxes located in close proximity to designated experiments.
Single twisted pair or four conductor cable fanned out from the junction box directly to
the sensor. A total of 162 trunk cables were installed along the two gagelines and from
the west end of the TRS radial. Power cables ran directly to the instrumentation parks and
no alternating current power was allowed on the testbed.

3
£
L
P
!
H
%
!

‘ The cable coordinator arrived on site 16 March 1981 and began receiving cable
from NTS and preparing cable trenches. The installation of trunk cable from instrumenta-
tion parks to forward junction boxes commenced on 27 April and was completed on 22 June
1981, on schedule. By 17 August 1981 all cables were laid from junction boxes to sensors
with the exception of late add-on experiments. The cable laying effort for add-on experi-

ments continued until approximately 1 week prior to event. Due to late delivery of switch
boxes, power to the instrumentation and administration parks was delayed until 15 June
1981.

The MILL RACE cable plan is shown in Figure 3-21. The total amount of cable used
on MILL RACE including cable for telephones was 1,515,425 feet (461.9 km). Table 3-7 lists
each type cable and quantity that was used cn MILL RACE.

3-8 DATA RECORDING FACILITIES.

Data, in the form of millivolt (mV) signals from the experiment sensors, were
recorded on frequency modulation (FM) tape recorders located in instrumentation trailers.
Because of the small signal and because the minimum input to the recorder is in the range
of 0.25 volts, amplifiers to increase the size of the signal were used in series with the
tape recorders. The MILL RACE data acquisition system was comprised of two basic systems.
In most cases data ranging in frequency response. from d.c. to 20 kHz was recorded utilizing .

. Pt 01> 3 s AR AL, 38, 30 WM b\ B by » nd 24
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The location of the North and Scuth Instrumentation Parks is shown on Figure 3-22
as is the location of the Administration Park. The layout of each park is shown in Figures
3-23, 3-24, and 3-25. By 7 June 1931, commercial power from Socorro Power and Light Coop-
erative, isolation transformers, distribution skids, and motor genesrator sets were in-
stalled. BFEC trailers were operational by 15 June 1931, and most experimenter trailers
were onsite by 15 July 1981. Dry runs began on 17 August 1981.

Data were obtained from 48 experiments over 835 recording channels in 4 trailers
in the North Instrumentation Park and 6 trailers in the South Instrumentation Park. An-
other 20 channels of data from DNA 6501 were telemetered to threc SKLA recording locations
on WSMR. Table 3-8 lists the trailers in the two parks, the recording agency, the ex-
periments from which data were received, and the number of recording channels for each
experiment. In addition the UK recorded 25 channels of informetion in self-contained tape
recorders located near their experiments. _

In the TRS control trailer (S1), panel meters provided information from thermo-
couplers at each of the TRS locations on the length of burn of each TRS nozzle. The length
of the burn of each TRS provided the information needed to determine the thermal radiation
that was produced. In addition there were passive calorimeters at each TRS location, which
were used to provide additional information on the thermal radiation.

3-9 COMMUNICATION SYSTEMS.

The MILL RACE communication system consisted of telephones with intercom, radio
ground-to-ground nets, and a video system. The communication procedures were operated in
accordance with paragraphs 2400, 2700. and 2800 of Operatiors Directive 96301A (Appendix
B-2). ‘

3-9.1 Telephones and Intercom.

Telephone service was provided to all trailers in the administrative and instru-
mentation parks and to the cable yard. All lines had access to the rest of WSMR and,
through the WSMR Main Post operator, to AUTQVON and the Federal Telecommunications System
(FTS). The intercom system provided a communication capability among the several trailers
in the Administration Park only.

3-9.2 Radio Systems.

There were two ground-to-ground nets. One was an administrative net provided by
48 portable radios and a base station. It was used for routine communications on the test-
bed and as the test control net. The second net was a “Safety Net" and was reserved for
enforcing safety procedures and for use when hazardous materials were being transported or
used on the testbed. MILL RACE test control was locatea in the FCONA/TGD trailer with all
base stations, The frequency vsed was 166.0 MHz. '

Later in the fielding of MILL RACE, three dis~mete nets were established with 2
permanent base station at test control. The nets were between test control and the
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lable 3-8. MILL RACE instrumentation trailers, recording agency, and data channels.

Trailer No./Recerding Agency DNA Experiment No. No, of Data Channeis

North Instrumentation Park

P A e N

N2 /AFNL 4001 /4002 /4003 46
4101 10
440) 9
N3 /DNA-SA] 9102 11
N4/BRL 2053 /2054 /2055 10 Co
2056 /2058 ,
2071 100 :
8101/8102 2 : §
8111 2 -
8501 /8502 2
9103 2
9901 ~ 54 _
NS/WES 9001 126 i
South Instrumentation Park
S1/FENA-SAI-SSI 5001 /5002 /5003 5
5101 3 ,
5201 6 :
5301 1 :
S2/NAVY-SSS-SRI] 3007 78 :
9406 /9407 12 ;
S3/FEMA-SRII 5401 /5402 /5403 | 38 i
9401 12 ;
S4/BRL 2007 /2008 35 i
2012 33 :
2081 : 3 i
9901 46 !
9902 6 !
9309 12 }
S6/WSMR 2301/2302 /2303 /2305 38 ;
2311 . 37 :
ST/MES 2601 /2602 56 :
7001 12
67 l
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instrumentation trailers, between test control and the T&F trailer, and between test

control and the ¥SMR Range Net.

3-10 VIDEG SYSTEM.
There were two video systems used on shot day; one was used to monitor drone and

testbed operations and one to monitor the TRS operation. The first system used four cameras

covering the takeoff of the drones, the intercept of the airblast shockwave and the drones,
the MILL KACE stacked charge, and the TRS at the 3.5 (24.1 kPa) psi level. All views from
these locations were transmitted via microwave to the Observation Point (OP) above Miller's
wWatch, WSMR. Approximately 400 people observed the execution of MILL RACE from the OP.

The TRS video system used two front-viewing cameras with one camera viewing the
UK Navy TRS at the 3.5 psi (24.1 kPa) level and one camera viewing the three separate TRS
Signals were fed to the TRS trailer (S1) in the

pits at the 7.5 psi (51.7 kPa) level.
The purpose of the TRS video was

South Instrumentation Park through fiber optics cables.
to ensure the oxygen propane burners were lit, to monitor their operation, and to provide a
documentary record of the event.

3-11 TECHNICAL PHOTOGRAPHY.
The objective of technical photography was to generate a visual.record of an

experiment or part of an experiment in order to conduct analytical reviews or make
analytical calculations on the effects of the blast and/or thermal radiation. A total of
117 cameras were fielded for MILL RACE technical photography. Table 3-9 gives the agencies

fielding cameras and number of cameras fielded.

Table 3-9. Agencies providing technical camera coverage.

Agency Quantity Experiment Coverage
WSMR (Dynalectron) 99 A1l experiments with cameras
except "5 noted below
SNLA 10 2075 - Generic Mobile Radars
SAl /TBE 9101 - Dust Layer Studies
TIC 919] - Dust Cloud Phenomenology

Figure 3-26 shows the WSMR-fielded technical photography layout. A design draw-

ing of each experiment covered by WSMR photography is given in Figures 3-27 through 3-63.
Table 3-10 lists the cameras which provided the technical photography and provides specific

information for each camera.
All testbed cameras were housed in a protective box mounted on a rigid pedestal.

lero time was indicated by

Start signals were received by cable from the T&F trailer.
All cameras had some

first light on the film, a FIDU signal, or from an IRIG timing mark.
sort of local oscillator timing marks on the film to determine frame rate.
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Figure 3-29. Camera coverage of experiment 2012.
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Camera coverage of experiments 2302 and 2311.

Figure 3-38.
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 Figure 3-39.

Camera coverage of experiments 2303 and 2311.
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Figure 3-40. Camera coverage of experiment 2305.
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Figure 3-41.

Camera coverage of experiment 2601.
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Camera coverage of experiment 2602.

Figure 3-42.
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Figure 3-45. Camera coverage of experiment 5003.
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Camera coverage of experiment 5402,

Figure 3-48.




Figure 3-49, C(amera coverage of experiment 5403.
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Figure 3-59. Camera coverage of experiment 8501.
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Figure 3-60. Camera coverage of experiment 8502.
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Figure 3-61. Camera coverage of experiment 9101.
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3-12 OTHER TECHNICAL SUPPORT.
The following additional techrical support wzs provided to MILL RACE by the
organizations indicated:

€.

Advisory and Consultant Capacity

AFWL conducted a geological site investigation to determine the best location
for ground zero. BRL provided airblast predictions cut to 14,000 feet (4.28
km).

Far Field Airblast Damage Predictions and Barograph Measurements

SNLA provided predictions of airblast propagation, based on meteorological
conditions. This was to help avoid offsite damage effects, to measure small
pressure amplitudes in selected, representative locations verifying predic-
tions, and to provide factual data for any damage claim adjustments.
Documentary Photography

The WSMR contractor, Dynalectron Corporation, provided photographic support to
participating agencies and FCONA.  Still photographs were taken to document
progress. In addition to black and white ard color photographs, motion picture
documentary film was taken of testbed activities and experiment construction
for the primary purpose of producing a documentary movie. WAC took aerial
black and white and color pre- and postshot photographs.

Engineering Support

Ken 0'Brien Associates, Albuquerque, NM, provided engineering field support,
testbed layout drawings, design of TRS pits, and construction drawings for some
experimenters.

Meteorology Support

This effort by the WSMR Meteorological Team of the Atmospheric Science Lab-
oratory provided wind direction and velocity, air temperature, and humidity as
a function of altitude. This information was also recorded for use in pre-
dicting far field airblast damage and was used in making the “go" decision for
MILL RACE execution. Readings were taken at the SOTIM-3 site at the inter-
section of WSMR Routes 7 and 13.

Technical Reports

TRI, Albuquerque, NM, prepared the camera-ready copies for the Program Docu-
ment, the changes thereto, and the Test Execution Report. Camera-ready copies
from the MILL RACE Symposium will also be prepared by TRI.

116

-




SECTION 4
EXPERIMENTS

MILL RACE experiments were classified into one of the following four general
categories:

a. Phenomenology

b. Structures

C. Systems Vulnerability

d. Dust and Debris.

Figures 4-1 and 4-2 depict the MILL RACE testbed. Table 4-1 lists the experi-
ments by experiment numuer. Experiment results are published in a Project Officer Report
(PCR) entitled MILL RACE Results Symposium.

4-1 PHENOMENOLOGY.
4-1.1 Ground Motion Measurements (9001). ]

Ground motion measurements were sponsored by DNA. Gages were installed and data
recorded by the U.S. Army Waterways Experiment Station (WES).

OBJECTIVE: Field a combined ground-shock experiment to measure, record, and
evaluate the ground shock in support of strain path prediction techniques.

DESCRIPTION: Forty ground motion gages were placed at nine locations (see Figure
4.3) in close proximity to structure experiments. Sixty-six gages (five lost due to light-
ning activity before detonation) were fielded to record data for the strain path prediction
techniques. These gages were located at three joints each along the 240° and 328° radials.
Twenty gages were fielded at four locations on the 315° radial in support of pore air
studies. Figure 4-4 shows the locations of the gages supporting the strain path and pore
air studies. Figure 4-5 shows a ground motion sensor being installed.

4-1.2 free Field Airblast Measurements (9901).

These measurements were sponsored by DNA. US Army BRL installed gages and
recorded data.

OBJECTIVE: Measure and record time of arrival, amplitude and waveshape of air-
blast overpressures. )
DESCRIPTION:

A total of 100 free-field airblast measurements
xty- es were installed along the three main radials (North, South and TRS).
Other gages were strategically placed adjacent to experiments where accurate overpressure
readings were essential. Location of the gages is shown in Figure 4-7.
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Figure 4-3. Location of ground motion gages supporting structure experiments. ’\
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Figure 4-5. Ground motion sensor (DNA 9001). ,
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Figure 4-7. Locatior of free field airblast gages,
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4-1.3 Seismic Source Characterization (4401).

These investigations were sponsored by the Defense Advanced Research Projects
Agency (DARPA) and fielded by AFWL.

OBJECTIVE: Develop a source characterization of aboveground explosions for .
comparison to underground sources to predict for military systems long period ground
motions from aboveground explosions.

DESCRIPTION: Nine seismic sensors were buried at varying distances between 1.24
miles (2 km) and 6.2 miles (10 km) from GI to record the ground motions.

4-1.4 Negative Phase Airblast (4101).

This experiment was sponsored by DNA and fielded by AFWL.

O0BJECTIVE: Accurately measure the negetive phase of airblast in order to inves-
tigate its relationship to crater-induced spall.

DESCRIPTION:

n of the gages is shown in Figure 4-2, photo of the gage

stal’ igure 4-8.
4-1.5 Airblast Extinction of Fires (5501, 5502, 5503).
" This experiment was sponsored by the Federal Emergency Management Agency (FEMA)
and fielded by Stanford Research Institute International (SRII) and Los Alamos Technical N
Associates (LATR). VI
OBJECTIVE: Investigate possible extinction of fircs by the airblast wave. \F)\'
DESCRIPTION: A total of 15 debris trays were located either at grade level or
four feet (1.22 meters) above grade at three overpressure levels: 7.5, 7.0, and 3.5 psi
(51.7, 48.3, and 24.1 kPa) at distances of 4.9 to 19.7 feet (1.5 to 6 meters) from a TRS
nozzle. There were five trays at each level and each tray was two square feet in area.
The Class A fuel in the debris trays was to be ignited by the TRS used for other experi-
menters.

effects and one for blast effects, of the three sets of arrays. The
camera coverage is shown in Figures 3-50, 3-51, and 3-52.
4.1.6 lonosphere Response (6001, 6101).

_ This experiment was sponsored by DOE and National QOceanic and Atmospheric Admin-
istration (NOAA) and fielded by Los Alamos National Laboratory, Scientific and Engineering
Associates (SEA), and SRII.

0BJECTIVE: Measure and record ionospheric response to acoustic shock via phase
sounding.

DESCRIPTION: A radio frequency phase sounder and a 40-foot (12.2-meter)
telescoping antenna (6001) were Yocated on the testbed adjacent to the Administration Park.

129




(101 Mgy} obhen segaie oseyd aarjebou pajeisu]  ‘g-py d4nbiy

= .. "..u
Gy
£

by
vy

130




The sounder output was 5 kilowatts of pulsed continuous wave. Four frequencies were used
(2.65, 4.0, 5.5, and 8.0 MHz) and the pulse rate was 30 pulses per second (pps). Sounders
(6101) were activeted at Socorro, NM, and Nellis AFB, Nevada. Backscatter radars (6101)
were operated in California and Whitehouse, Virginia. In e2ddition, the California earth-
quake network was activated to measure the seismic signals.
4-1.7 Magnetic Field Perturbations (6201).

This experiment was sponsored by DOL and fielded by Los Alamos National
Laboratory.

OBJECTIVE: Measure and record the magnetic field perturbations due to iono-
spheric disturbances.

DESCRIPTION: Four self-contained magnetometers with their own power supplies and
recorders were fielded at the following locations:

15.5 miles (25 km) northwest of GZ

31 miles (50 km) north of GZ

31 miles (50 km) west of GZ

43.5 miles (70 km) northwest of GZ
4-1.8 Airblast Intercept of Inflight Drones (9301).

This experiment was sponsored by DNA. Experiment design was done by Kaman
Airdyne. The drones, instrumentation, and data collection was done by the US Army Test and

Evaluation Command, WSMR.
OBJECTIVE: Obtain blast airloads, and structural and aircraft flight response

data for a representative inflight aircraft exposed to a long-duration blast wave.
DESCRIPTION:

Tsﬁ\
C}.\%\

ooking a n addition, six ground telescope
cameras (see Table 3-10) recorded drone take off, landing, and flight over the testbed.
4-1.9 High Altitude Pressure Measurements (6501).

These measurements were sponsored and fielded by SNLA,

OBJECTIVE: Measure and record incident pressures at altitude,
DESCRIPTION: Four 22 pound (10 kg) flare canisters equipped with parachutes were

deployed from a Navy A-7 aircraft. Each canister contained five sensors. The pressure and
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acceleration-time histories were recorded on the ground via a telemeter link. The first
canister was dropped at T-2 minutes from an altitude of 38,000 feet (11.6 km}; the other
canisters were deployed at 30-second intervals. Altitudes at airblast intercept were to be
approximately 26,900, 28,200, 28,900, and 29,500 feet (8,200, 8,600, 8,800, and 9,000
meters, respectively). The slart range from GZ was approximately 60,000, 44,600, 33,500,
and 30,200 feet (18,300, 13,600, 10,200, and 9,200 meters, respectively).

4-1.10 Optical and Blast Characterization (7601).

This experiment was sponsored by the United States Air Force (USAF) and fielded
by the Air Force Technical Applications Center.

OBJECTIVE: Obtain optical characterization of the ANFO detonation.

DESCRIPTION: The portable equipment used consisted of optical sensors (radiom-
eters), a clock, and a camera all installed in a van. The van was located 27,500 feet
(8.382 meters) from ground zero at an elevated position which provided a clear line of
sight to the ANFO stack,

4-1.11 High Stress Gage Design (9401}.

This experiment was sponsored by DNA and fielded by SRII.

OBJECTIVE: Test the stress gage design concepts to be used for the MISTY JADEL
test by using the long-duration, high stress shock generated by the detonation of the MILL
RACE ANFQ stack.

DESCRIPTION: Eight experimental high stress gages were placed in reconstituted
soil/grout in depths up to six feet (1.83 meters) directly below the MILL RACE charge. The
gages experienced overpresﬁures of 870,000 to 1,450,000 psi (60 to 100 kbar) and durations
of 1 to 1.5 milliseconds.

4-1.12 Particle Velocity (9406, 9407).

This experiment was sponsored by DNA and fielded by System, Science and Software
(SSS).

OBJECTIVE: Measure particle (soil) velocity using electromagnetic gages being
developed for MISTY JADE.

DESCRIPTION: Two electromagnetic gages, each consisting of one field coil [100
turns of magnesium wire wound on 2 1-foot (0.3-meter) diemeter, 1-inch (0.4-cm) thick
magnesium form] carrying 100 amperes supplied by a 1 farad capacitor bank charged to 100
volts, and three pickup (sensor) coils located 1 to 2 feet (0.3 to 0.61 meters) from the
field coil were buried in reconstituted sand under the ANFO charge (see Figure 4.9).
4-1.13
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evated Airblas asurements (9902).
These measurements were sponsored by DNA and fielded by BRL. .
OBJECTIVE: Measure the difference in the overpressure at various heights above
the ground surface. Measurements were taken to validate data recorded on Drone A (9301).
DESCRIPTION: At 2.3 psi (15.6 kPa) [2,435 feet (742 meters) from GZJ and in the
location where the shock wave would intercept Drone A, two overpressure gages were mounted
. on telephone poles at 70 feet (21.3 meters) above the ground, two at 35 feet (10.7 meters)
and two at 3 feet (0.9 meter).
4-1.15 Elevated Air Flow Measurements (9909).
This experiment was sponsored by DNA and fielded by TRW.
OBJECTIVE: Measure the differences in velocity of air flow near the surface and
at distances above the surface to correlate velocity of air flow to dynamic pressure.
DESCRIPTION: Two heated anemometers were co-located with each of the dual gages

used for the Elevated Airblast Measurements (9902). Figure 4.10 is a photo on one of the )
installed anemometers. G0N i
8-1.16  CACTUS C A i
-1. oral Stress (9801). . -\ |
.This experiment was sponsored by DNA and fielded by Califernia Institute of \ 5\ \3)
Technology. N !

OBJECTIVE: Use calibrated samples at the 145,000 psi (10 kbar) and lower levels
to compare with CACTUS apparent shock pressure versus distance results. Use samples of - ;
heavily saturated shocked coral to measure elastic weve velocity. CACTUS was an 18 kiloton
nuclear device detonated 3 feet (0.9 meter) above coral on the island of Runit, Enewetak
Atoll, Marshall Islands in May 1958. .

DESCRIPTICN: Three samples each [11.8 inches (0.3 meter) long] were placed in
each of two holes dug below the MILL RACE charge. The top of each sample in borehole #1
was 19.03 feet (5.8 meters), 25.25 feet (8.0 meters), and 32.8] feet (10.0 meters) below
the surface. In borehole #2 the samples were 7.56 feet (2.3 meters), 20.67 feet (6.3
meters), and 32.81 feet (10.0 meters) below the surface. (See Figure 4-2.) Borehole #1 i
was 7.55 feet (2.3 meters) north of GZ and borehole #2 was 7.2 feet (2.2 meters) on a 33°
radial from GZ.

4-2 STRUCTURES.
4-2.1  Scale Model Structures Test (4001, 4002, 4003).

This experiment was funded by Air Force Systems Command and fielded by AFWL and
the CERF.
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Heated ancmometer (DNA 9909).

Figure 4-10.
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as a rigid body with the free field. Correlate the theory of a nonuniform stress gradient
across the length of a structure with the free field gradient in predicting measurable
structural distress.

DAY
() &)
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4-2.3 Industrial Steel Frame Buildings (2601, 2602).

This effort was sponsored by the US Army Office of Civil Engineers (OCE) and DNA,
and was fielded by WES.

OBJECTIVE: Determine the vulnerability of industrial type buildings from
overpressures.

DESCRIPTION: One full-size (2602) and one one-third scale model (2601) steel-
frame buildings were exposed side-on to the airblast overpressure. The full-size building
was at 10 psi (68.9 kPa) and the model at 6.7 psi (46.2 kPa). The blast impulse on the
model was equivalent to that on the full-scale building. The full-size building was 40
feet (12.2 meters) long, 40 feet (12.2 meters) wide, and 30 feet (9.14 meters) high; the
model was 13 feet (3.96 meters) long, 13 feet (3.96 meters) wide, and 10 feet (3.05 meters)
high. The buildines were instrumented with a total of 56 gages. Three technical cameras
documented 2irblast effects on the full-size building and two cameras on the'sca]ed build-
ing. Figures 3-41 and 3-42 show the camera coverage of the two buildings. Figure 4-14 is
a photo of the full-size structure prior to detonation. Figure 4-15 is a photo of the same
structure after detonation.
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4.2.4 Deckhouse Model (3007).

This effort was sponsored by Naval Sea Systems Command (NAVSEA) and fielded by
the David Taylor Naval Ship Research and Development Center (DTNSRDC).

OBJECTIVE: ,lnvestigate the structural response of 2 model ship deckhouse exposed
to combined thermal and blast effects, and investigate the reaction of various paints to
thermal radiation.

4.2, posite Materials (3008).
This experiment was sponsored by NAVSEA and fielded by LATA,

DAR l
O

Generic Mobile Radars (2075).

4.2.7 Host Area Shelters (5001, 5002, 5003).

This experiment was sponsored by FEMA anq fielded by SSI.

OBJECTIVE: Investigate the performance of floor and wall systems, and of closure
methods and slabs on grade when exposed to an overpressure.

DESCRIPTION: Three 24-foot (7.32-meter) long by 15-foot (4.88-meter) wide one-
story buildings were exposed at the 2 psi (13.8 kPa) level. All three buildings were on &
4-inch (10.26-cm) concrete slab. When completed 5001 and 5002 were on grade, were sur-
rounded by earth berms, and had 18 inches (45.7 cm) of earih on the roof. FEach building
had normal interior partitions with openings for conventional windows, doors, ventilation,
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and air conditioners and vertical and horizontal openings for plumbing, drains, etc.
Experiment 5001 had a wooden joist ceiling and wooden stud walls on all four sides. Exper-
iment 5002 had a roof of 4-inch (10.2-cm) precast concrete slabs and four walls composed of
one-half brick and one-half concrete blocks. Experiment 5003 was a basement with a wooden
joist floor and ceiling and four walls made of brick. Experiments 5001 and 5002 had earth
berms agaiust the interior walls while 5003 used wooden shoring. Experiment 5003 had one
technical camera providing internal coverage of the ground motion effects on the walls,
ceiling, and floor of the building. Figure 3-45 shows the camera coverage. Figures 4-18,
4-19, and 4-20 show the brick/concrete block building and the wooden building during
construction,

4-2.8 Industrial Hardening (5101, 5102, 503).

This experiment was sponsored by FEMA and fielded by SSI.

OBJECTIVE: Evaluate (1) buried vaults as nonengineered shelter structures,
(5101, 5102), (2) anchoring of equipment (5103) to determine anchor effectiveness, and (3)
various methods of hardening industrial equipment (5103).

DESCRIPTION: For (1) above, two utility vaults were buried beneath 3 feet (0.91
meters) of earth at 20 psi (5101) and 40 psi (5102) (137 and 275 kPa) overpressure. For
(2), several types of anchoring systems were used to secure barrels and various types of
shop equipment., For (3), 14 identical pieces of industrial shop equipment were exposed to
20 psi (137 kPa). Two pieces were unhardened and two each were hardened with six different
methods, i.e., with berms, trenches, tiedowns, sandbags, filled-in holes and filled in
trenches. Figure 4-2)1 is a photo of trench-hardened equipment prior to detonation. Figure
4-22 is the same equipment after detonation,

4-2.9 Key Worker Shelters (5201).

This experiment was sponsored by FEMA and fielded by SSI.

OBJECTIVE: Evaluate various types of construction techniquec used for hardening
worker shelters against airblast at 40 psi {275 kPa) level in three areas: (1) basement
walls, (2) shoring methods for first floor, and (3) punching shear on 4-inch (10.2-cm) slab
on grade.

DESCRIPTION: One basement structure of an industrial-type building 144 feet
(43.9 meters) long and 16 feet (4.83 meters) deep with the long side normal to GZ was
divided into four bay areas [Area 1 was 48 feet (14.6 meters) loﬁg. and Areas 2, 3, and 4
were each 32 feet (9.7 meters) long]. See Figure 4-23. The perimeter walls for Areas 1,
2, 3, and for the back of Area 4 and the walls separating each area were constructed of
non-failing concrete. The deck (rocf of the structure) was two-way cast-in-place ccacrete
with Areas 1, 2, and 4 upgraded to 40 psi (275 kPa) by wooden shoring. Area 3 was upgraded
to 15 psi (103 kPa). Al four areas had the deck slab supported by a beam/column frame.
Walls were constructed of block, brick, or cast-in-place concrete. Certain sections were
designed to fail. The entire structure was covered with 18 inches (45.7 cm) of earth on
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Brick/concrete block building (internal view) (FEMA 5002).

Figure 4-19.
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the deck and the perimeter was bermed. There were two technical cameras providing internal
coverage, one recording blast effects in Area 1 and one in Area 2. Figure 3-46 shows the
camera coverage. Figures 4-24, 4-25, and 4-26 show details of Area 1, Areas 2 and 3, and
Area 4, Figure 4-27 is a photo of the structure during construction.
4-2.10 Key Workers Expedient Shelter Test (5301).

This experiment was sponsored by FEMA and fielded by SSI.

OBJECTIVE: Test the lumber version of the Oak Ridge National Laboratory Small
Pole Shelter at the 40-psi (275 kPa) level.

DESCRIPTION: A wooden frame building 16 feet (4.88 meters) by 7 feet (2.84
meters) by 10 feet {3.05 meters) was installed below ground and covered with earth.
4-2.11 Debris Dispersal and Structural Response (5401, 5402, 5403).

These experiments were sponsored by FEMA and fielded by SRII.

OBJCCTIVE: Evaluate structural response and subsequent debris dispersal of the
CMU building.
DESCRIPTION: One building (5402) with reinforced concrete panels 10 feet (3.05
meters) by 10 feet (3.05 meters) by 8 feet (2.42 meters) high was exposed to an airblast
environmen; of 25 psi (172.4 kPa). Two concrete block buildings 16 feet (4.88 meters) by
16 feet (4.88 meters) by 8 feet 8 inches (2.64 meters) high were exposed to airblast pres-
sures of 30 psi (5401) and 10 psi (5403) (206.£ and 68.9 kPa). All roofs were made of
reinforced concrete, Three technical cameras were placed on each experiment Two cameras
were placed at oblique angles looking at the front and side walls and one camera was at an
oblique angle looking at the side and rear walls. Figures 3-47, 3-48, and 3-49 show the
camera coverage. Figures 4-28 (5402) and 4-29 (5401 and 5403) are photos of the concrete
panel and concrete block buildinas, respectively.
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Passive Fiber 0pt1cs (2251).
This experiment was sponsored by the US Army and fielded by BRL.
OBJECTIVE: Determine the effects of a combined thermal radiation and airblast
overpressure on fiber optic samples.

DESCRIPTION: Six different cebles were mounted on a metel frame and exposed to
65 cal/cm2 and then to an airblast overpressure of 7.3 psi (50.3 kPa).
4.3,11 Biological Detection and Warning System (BOWS) and VDR-1 Racdiacmeters (2306)
This experiment was sponsored by the US Army and fielded by WSWP,

\10




OBJECTIVE: Determine the effects of an airblast overpressure on operating units
of the Biological Detection and Warning System (BDWS) and VDR-1 radiacmeters.

DESCRIPTION: Two operating units of the RDWS were located at the 7.3 psi (50.3
kPa) level. Each unit weighec 275 pounds (125 kq) and was 49 inches (1.24 meters) high, 45
inches (1.02 meters) wide, and 30 inches (0.76 meter) long. There was an operating VDR-1
radiacmeter in each of the two M-1 Abrams tanks (see 4-3.6 above).
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4-3.19-  Helicopter Body (2791).

This experiment was sponsored by the US Army Nuclear and Chemical Agency (USANCA)
and fielded by the Applied Technology Laboratory.

CBJECTIVE: Determine the airblast effects on the body of 2 helicopter.

DESCRIPTION: The body section of a UH1 helicopter was placed at a 45-deqree
angle (head-on) to the blast wave at the 2 psi (13.8 kPa) level. Figure 4-49 is 2 photc of
the U4l body after detonation,
4-4 DUST AND DEBRIS MEASLREMENTS.
4-4.1 Debris Enhancement (4501).

This exneriment was sponsored by DNA and fielded by AFHL/CERF

OBJECTIVC: Study debris enhancenent 23gainst above and belowm ground structures as
a function of distance from the crater, '

DESCRIPTION: Hardened cemeras were placed at five locations along 315° radial to
observe debris impact, breakup and redistribution, Figure 3-44 shows the carera coverage.
4-4.2 Impacting Ocbris (4601).

This experiment was funded by ONA and fielded by AFWL/CERF.

OBJECTIVE: Define impacting debris enviromment including distribution, size, and
terminal parameters.

DESCRIPTION: Selected free-field debris samples were sized and compared to
in-sity, in-flight and secondary crater size debric. Four diagnostic cameras #t Complex D,
E, F, and G photographed in-flight debris. Figure 4-50 shows the location of the two areas
where the free field debris samples were collected. ‘
4-4.3 Airborne Infrared Radiometer (7651).

This experiment wus sponsored by the US Air Force Tactlcal Applications Center
and fielded by the Aerocrace Corporation.

OBJECTIVE: Nbtain infrared radiance in the 2 to 3 um spectral range from the
dust cloud produced hy the explosion.

DESCRIPTYUN: The Aerospace Corporation flew a Learjet aircraft with airbarne
infrared radiome‘er equipment aboard observing the detonation cloud from H + 1. minute to H
+ 1 hour from 2 distarce grevater than 1/ mile (407 meters). '
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Figure 4-50. Impacting debris experiment locations (CERF 4601).
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4-4.4 Dust Leyer and Dust Density Studies (9101, 9102).

These experiments were sponsored by DNA and fielded by Teledyne Brown Enginzering
(1BE) and SAI.

OBJECTIVE: Measure dust effects on contrast of films (9101) and measure dust
density and size distribution (9102).

DESCRIPTION: Six movie cameras (3101), thre» each at the 10 and 20 psi (68.9 and
137.9 kPa) levels, were aimed at targets which were 10, 17, 30, 50, 90, and 150 feet (3.1,
5.2, 9.1, 15.2, 27.4, and 45.7 meters) away. They were fielded by TBE and were used for
the contrast studies. Figure 3-61 shows the camera coverage of Experiment 9101 and 9102
testbed and Figure 4-51 is a photo of the camera and target set up at the 10 psi (68.9 kPa)
level. Eleven sensors (9102) at 24 and 70 feet (7.3 and 21.3 meters) from the cameras and
samplers at 0, 24, 50, 70, 100, 125 and 150 feet (0, 7, 3, 15.2, 21.3, 30.5, 38.1, and 45.7
meters) from the cameras fielded by SAI/TBE were used for the density and size studies.
Figure 3-62 shows far field camera coverage of Experiment 9102,

4.4.5 Dust Cloud Phenomenology (9191).

This experiment was sponsored by DNA and fielded by Technology International
Corporation.

OBJECTIVE: Determine how the effect of lofted dust can be quantified in order to
allow a predictable estimate of contrast fand hence resolution) degradation on a particular
optical sensor system,

DESCRIPTION: Four matched camera systems of 1.97-inch (500-mm) focal length
covering different spectral regions of the photographic spectrum were located at the MILL
RACE Administrative Park. These cameras photographed a high contrast target structure
located 1,100 feet (335.3 meters) south of GI prior to end after charge detonation up to H
+ 2 hours.

4-4.6 Pebble Shape (9851).

This experiment was sponsared by DNA and fielded by SAl.

OBJECTIVE: Determine the breakup mechanism and the resultant size and shape
distribution of ejected fragments for rocks and simulated rocks embedded in alluvium,

DESCRIPTION: Six bore holes were drilled at 22.97 feet (7 meters), 32.81 feet
(10 meters), and 45,93 feet (14 meters) from G2 with the depth being 13.12 feet (4 meters),
9.84 feet (3 meters), and 9.84 feet (3 meters), respectively. Three holes were on radial £
5° S and three were on E 25° S. A total of forty-two formed concrete and Cedar City
Tonalite samples were placed in the six holes. All samples were ejected upon charge deto-
nation, photographed in place and then recovered for quantitative assessment. Figure 4-52
is a photo of the wire mesh catcher used to aid ir recovery of the ejected samples.
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Wire mesh catcher (DNA/SAT 9851).

Figure 4-52.




SECTION 5
FIELDING

5-1 CONSTRUCTION

The first phase of the MILL RACE fielding effort occurred in early February 1981
when work started on testbed preparation. Work then continued in accordance with the
Planning Schecule shown in Figure 2-5. The testbed was essentially prepared by July 19S1.
Construction and fielding support, including manpower, equipment, and materials, was pro-
vided by the FE, WSMR. The support provided:

a. JComplete testbed preparation

b. Experiment construction and installation

¢. Roadbuilding into the testbed area

d. Administration and instrumentation parks preparation

e. Cable installation

f. Cement batcn plant operation.

FEMA experiments required journeymen level tradesmen which FE could not provide. Therefore
all FEMA experiments were constructed by a private contractor.

Because of the requirement to support preparation for three tests, i.e., MiLL
RACE, DISTANT RUNNER and MULTIBURST, and the Presidential hirinj freeze, there was a
shortage of laborers during the early phase of the testbed prejaration.  That shortage did
not, however, result in any delay of the readiness period beccuse the skilled personnel
that FE did provide put extra efforts into their work to keep the site preparation efforts
on schedule. Extra equipment, needed because of a shortage due either to the FE's require-
ment to support three tests simultaneously or lack of equipment in the FE's inventory, was
rented on a reimbursable basis by FE.

Construction and preparation of the testbed proceeded smoothly with cable laying
starting in February. The communication cables were completed in April; the gageline cabie
for signaling and T&F was completed in June as was the power cable. Cable laying from
J-box to experiments ana hookup of T&F cable was continued through July and was completed
in early August.

The administration and the two instrumentation parks were ready for trailers in
April. Administrative trailers were moved intd the park later in April and made ready for
full-time occupancy on 1 June. Instrumentation trailers started to move into the instru-
mentation parks in May and continued to do so until early August. Telephones and radio
nets were hooked-up and ready for use in June. The TGS started their fielding phase in
increments starting in March with the complete staff in the field on 1 June. The arrival
of experimenters started in May and continued into August.
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5-2 LOGISTIC SYPPLRT

Logistic support for the fielding pnese of MILL RACE was provided by & combina-
tion of agencies. The administration trailers were leased by FCONA from Elder Eqbipment
Leasing Inc., Albugquerque, N¥. Elder moved the treilers to the Afministration fark, set
them up, ard subsequently removed them after the test. Primary power distribution to the
administration and the two instrumentation parks was provided through a contrazt with
Socorro Power and Light Cooperative. Secondary distribution system and hookups were sup-
plied by WSMR FE.

Transportation was provided by both FCONA from their assets at NTS and leased
government vehicles through WSMR. Vehicle maintenance, fuel, and parts were provided by
both WSMR and the 1606 Air Base Wing, Military Airtift Command, Xirtland AFB, NM.

Most of the TGS were lodged in the El Rio Motel, Socorro, NM, under a government
contract. )

Basic administrative supplies and expendables were provided by FCONA. To pur-
chase building supplies, hardware items, and radiv and aut.iotive pa.ts that were not
readily available from WSMR, Blanket Purchase Agreements were made with the fcilowing
Socorro, KM firmms:

Tree Mart Building Supply
Crabtree Building Supply
Radio Shack

Center Harcware

Scott's Auto Supply

Marlin Auto Supply. I ke

WSMR provided communication support services (telephone, hookups, base radios);
security services (road guards and roving patrols) through their existing civilian con-
tractor; fire protection support from the Stallion Range Center Station; and meterological
support.

5-3 SAFETY OF EXPLOSIVE HANULING

WSMR Regui. ion 385-15 (Appendix C-1) prescribes the policy, procedures, and
responsibilities relating to the development and approval of SOPs for hazardous operations
at WMR. Regulation 385-15 was complemented by Test Directorate's “FCTOH Safety Plan For
the HE Test" (Appendix C-2). Each TGS is required to supplement the Test Directorate docu-
mert with information about hazards and safety requirements peculiar or unique to that
test. The “MILL RACE Safety Plan,“ April 1981 (Appendix C-3) and the SOPs for explosive
operatfons for MILL RACE (Appendices C-4, C-5, and C-6) provided the information about
hazards and safety requirements and described the method of performing the MILL RACE
hazardous explosive operations. Sections 3-] and 3-2 describe ccnstruction of the stack
and booster systems, respectively. )
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5-4 EVENT EXZCUTION

MILL RACE was detonated el 1236 MDT or 1€ September 131 after o hold of 2 hours
and 36 minutes because of drone (9301) brake and drone ground control computer problens.
following the countdown procedures shown in Appendix ], the countdown had proceeded to T-12
minctes for a scheduled detonation at 1000 MDT when the drone brake problem on the second
drone occurred, follewed by the computer problems. The first drone already airborne, had
to be recycled for fueling while the brzke and computer preblems were corrected necessitat-
ing a minimun twe hour delay. After the problems were resolved, the drone countdown was
resumed and picked up the MILL RACE countdown at T-12 minutes (1221.5 MDT} and proceeded to
a plenned hold at T-3 minutes (1230.5 MDT) for drone synchronization. Countdown resumed at
T-3 (1232 MDT) and proceeded through zero time. Appendix J contains the countdown hold
policy that was developed for MILL RACE and which was used during the hold for the drone
problems.

5-5 OBSERVATION POINT

In that MILL RACE was an unclassified test, there were no restrictions on ob-
servers. Informal invitations were sent out through experimenter< and procram partici-
pants. 1In all, over 400 people observed the test.

Because of safety considerations for the drones, the observation point had to be
located 15,000 feet (4.57 km) cutside of the drone‘'s flight path. A location east of
Miller's Watch on the rise to the Oscuro Mountainc was selected. Access was by an unim-
proved one-way road which mandated the use of bus. to transport observers. Eleven buses
brought observers from Albuquerque, Main Post WSMR, and Stallion Range Center WSMR, In
addition, three helicopters were used by VIPs. Food, water, medics, latrines, viewing
stands, and video were available to observers. Figure 5-1 is a location map and layout of
the observation point.

5-6 SITE RESTORATION

Experiment damage evaluation, analysis, and recovery commenced immediately after
the event. Most recovery was accomplished within one week and all experimenters but those
ctudying the crater and debris had left the testbed within two weeks. Crater studies were
completed in early November 1981.

Essentially no site restoratic- was accomplished during the first month due
exclusively to an FE labor shortage and other higher priority work. Cable recovery com-
menced 19 October and was completed in early December 1981. All accessable cable was
removed from the testbed, a portion of which was sent to salvage and the remainder re-
covered for future use.

The crater was backfilled and compacted for possible future airblast only use.
Work was completed by early January 1982. Major concrete foundations were left in place
and staked. Some of these foundations can still be recovered if future use dictates. The
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TRS pits were cuvered and surrounding areas mada2 safe and left for future use. All small
obstructions, anchors, Gebris, and nuisance items were removed to a sanitary landfil}
behind the cable yard. EBelow grade experiment structures were crushed, filled, and buried
for safaty reesons. All camera pedestals except the ones around the TRS pits were removed
by WS“n and stored fer future use. Airblast gace mounts were also removed and storeq for
future use. All clean-up work was completed by early January 1982.

Roads, a2dministrative and instrumentation parks, cable yard, electrical power and
telephone systems, and diagnostic camera bunkers were left intact for future use as a
Permanent tigh Explosive Test Site (PHETS). Proposed site upgrade actions include a semi-
permanent office building and an expanded storage area partially fenced. Reusable equip-
ment and material were retained onsite.
5-7. LESSONS LEARNED

Appendix K is a compilation of the lessons learned by the TGS in fielding MILL
RACE.
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AFB

AFWL
ANFO
BDWS

BFEC

BIS
BRL
CBE
C.RF

DARPA

pDsY

DNA
00D
DOE
DTNSRDC

EA
EMP
fFr
FE
FEMA

FIlou
FM
GZ
HATS
HE
IS0

KOA
LANL
LATA
MBA

T T Lo hotd

APPENDIX A

Acronyms and Abbreviations

Air Force Base
Air Force Weapons Laboratory
ammonium nitrate fuel oiY

Biological Detection and Warning
System

Bendix Field Engineering
Corporation

booster initiation system
Ballistics Research Laboratory
Communication Box Body

Civil Engineering Research
Facility

Defense Advanced Research Projects
Agency

Deputy Director Science &
Techrology

Defense Nuclear Agency
Department of Defense
Department of Energy

Oavid Taylor Naval Ship Research &
Development Center

Environmental Assessment
electromagnetic pulse
Field Command DNA
Facility Engineer

Feder:
Agency

fiduzial (signal)
frequency modulated
ground zero

hardened tactical shelter
high explosive

International Standards
Organization

Ken 0'Brien Associates
Los Avamos National Laboratory
Los Alamos Technical Associates
main booster assembly

Emergency Management

196

MEP
MX
NAVSEA
NBC
NOAA

NRP
NSWC
NTS
OCt

op

PAI
P

POM
POR
pps
PVC
SAI
SEA

SNLA

Sop
SR11

SS1
SSS
TBE

6D
TGE
165
TeF
T1C

TR1

mandatory full power

missile X

Naval Sea System Command
nuclear, biological, and chemical

National Oceanic and Atmospheric
Administration

National Range Programs
Naval Surface Weapons Center
Nevada Test Site

Office of Civil Engineering (US
Army)

Observation Point

Physics Application, Inc.
Physics International
project officer meeting
Project Officer Report
pulses per second
polyvinylchloride

Science Applications, Inc.

Scientific and Engineering
Associates

Sandia National Laboratories,
Albuquerque

Standard Operating Procedure

Stanford Research Institute,
International

Scientific Service, Inc.
Systems, Science & Software
Teledyne Brown Engineering
Technical Director

Test Group Director

Test Group Engineer

Test Group Staff

timing & firing

Technoiogy International
Corporation

Tech. Reps., Inc.
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RS
ubs
UK

UM

thermal radiaticon source
Universal Documentation System
United Kingdom

University of New Mexico

P RN

USANCA

WAC
WES
WSMR
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US Army Nuclear and Chemical
Agency

Williams Aircraft Company
Waterways Experiment Station
White Sands Missile Range
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APFENDIX B

OPERATIONS REQUIREMENTS & DIRECTIVES

B-1.
B-2.
B-3.

B-5.

OPERATIONS REQUIREMENT No. 96301

OPERATIONS DIRECTIVE No
OPERATIONS DIRECTIVE No

OPERATIONS DIRECTIVE No.

OPERATIONS DIRECTIVE No
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APPENDIX B-1

OPERATIONS REQUIREMENT Mo, 9 6

TEST DESIGNATOR(S)

A

MILL RACE
(PROGRAM SHORT TITLE)

20 Ma& 1981

WHITE SANDS MISSILE RANGE
NEW MEXICO

200

301

TEST TITLE
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OR NO. 96301 AP P ROVAL DATE: 20 May 1981

AUTHORITY frIesT A

UDS PARAGRAPH 1010 DES I GNATOR(S) :

PROGRAM TITLE: MILL RACE

1. All paragraph and subparagraph classification markings have been reviewed
and have been determined to be properly marked in accordance with paragraph
4-202, DOD 5200.1-R.

2. None of the support requirements stated herein exceed the scope of previously
accepted planning documents pertaining to this program.

FOR THE RANGE SPONSOR:

. CHIEER 1RANCE
M,éz:%pfaoguns L2745

Signature Title

My review of this document has established the following: Yes

(1) Scope of test is within PI/SC. | X |

{2) Information is adequate for test support.

(3) 1t complies with policies and format (Range Users Handbook) [ X]

(4) Al support developments (if any) of the Range essential to B
this test are ready.

(5) User funds are available to pay dirr- ~-3sts of support [Eﬂ

planning.

Based on the above, this document js:
EE] Accepted FOR THE RANGE

\

Re ed to Range Management k
T2 \
“L. MEapows pare: [0 Juwe 19F1

ithroject Engineer

Wor wssrmme e e ok AR AT N L e o ) S e RIS

 BEEVED Rk 10 0l

RANGE MANAGEMENT COMMENTS (if applicable): 10 Jun 81

This OR is accepted, as the support developments are forecast for completion

before the first-test date. g L#za/r_, Z f:

G. L. FLEHARTY
Chi

SECURITY INFORMATION: (General Declassification Schedule stamp)

STEWS NR-P Form 8

NATIONAL RANGE USERS HANDBOOK
19Jul 78 (Rev)

PREVIOUS EDITIONS WiLL NOT BE USED
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alendbuinn: 2 R

0R ND: 96321 DISTRIBUTION REVISION NO:
“OR TES!
PARAGRAPH 1020 ) DESIGNATOR(S): A
L Y VU 1 AIR_FORCE
AFC v v v ot e e e e e e e e e 1 AD-RUC. . & v v v o o o o o o s 1
ATZC-MOMC-SE 1 Cdr, 6585 Test Gp, ATTN: AD-RUM,
Holioman AFB, NM 88330. . . . . 1
SCCNC-TWS. .« « o v v v v o o = 3
Cdr, 6585 Test Gp, ATTN: ATO,
«DELAS-DP . . . . . 4 . e . 1 Holloman AF3, NM 88330. . . . . O
*FE-ER . . . v o o e o e e e e 1 Cdr, Armt Div
ATTN: AD-TEPA, £glin AF8,
T - - A 3 FL 32562 . - « o v @ o o o o . 0
NR-AD . . . v v v v e e e e e 4 field Command, ONA
ATTN: FCTOH
NR-CF . . & v v e v e e e e s 2 Kirtland, AFB NM 87115 . . . .10
*#NR-CR . . « v v v v e e e e e 6 e e e e e e e e e e e
WNR-D o v e e e e e e e e 7 T .
NR-CS . . v v v e o o v e e e 2 TE-MF . . v v v e e e e e e e s 2
2NR-CS-DMA . . . . . « - « . .« . ) L T L
NR-CE 1 e e e e e e e e e e e
NR-PD . . . « o o o s e e e e 6 e e e e e e e e e e e e e
NR-PR . . . v « & o « « o o o+ T T S S S
NR-CU . . . & v v o e v v v e s D S
PL v v v v e e e e e e e e 0 e e e e e e e e e
1 R 0 . . e e e e e
DP-F. . . v v v v e e e e e e 1 NOMTF . . . . . . .o 0
#0P-S. . . . e e e e e e e e e ) S S B R
*Replies required.
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PROGRAM TITLE: MILL RACE
OR NO.: 96301
DATE: 20 May 81

1. PROGRAM INFORMATION ADMINISTRATIVE AND TECHNICAL

1000. Administrative Information Key Personnel

a. MILL RACE Test Group Director
LCDR G. H. REID Test Site: (505) 679-4183 Commercial
349-4183 Autovon
FCONA: A/V 244-4651
Socorro: (505) 835-0519
b. MILL RACE Deputy Test Group Director
LCDR W. F. TAYLOR Test Site: (505) 679-4183 Commercial
FCONA: A/V 244-4651
Socorro: (505) 835-0510
¢. MILL RACE Test Group Engineer
LT Roy E. Garcia Test Site: (505) 679-4183 Commercial
FCONA: A/V 244-8261
. Socorro:  {505) 835-0510
d. MILL RACE Test Coordiantor
Mr. Lee Meadows, STEWS-NR-PD (505) 678-1622

1100. Program and Mission Information

2. Test Program Objectives

MILL RACE consists of one 600 ton high explosive event designed to
provide a blast and shock environment for Department of Defense sponsored
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PROGRA™ TITLE: MILL RACE
Ok KO.: 96301
DATE: 20 May 81

experiments utilizing scaled and unscaled shelters, and tactical and
strategic systems and vehir'es.

Augmenting the blast environment will be a separate simultaneous
thermal radiation source (TRS) providing a thermal environment for selected
experiments.

b. Test Program Restraints

(1) Meterological conditions of (a) wind shear and/or temperature
inversions that could cause enhancement of the shockwave; (b) blowing dust
which would reduce visibility or affect camera coverage; or {c) excessive
clouwd cover (above 50%) which would adversely affect aircraft participation
could result in a hold condition.

(2) 1t is intended that the test be scheduled for execution at 1000
hours with a slide window until 1400 hours.

(3) The test could be placed in a ho'd condition due to unspecified
malfunction of instrumentation, particularly airblast and photographic
instrumentation systems.

c. Abbreviations

SNL - Sandia National Laboratory

NSWC- Naval Surface Weapons Center

BRL - Ballistic Research Laboratory

WES - Waterways Expe(iment Station

TRS - Thermal Radiation Source

SAC - Strategic Air Command

AFTAC - AF Technical Applications Center

d. Airborne Participation

(1) The F-86 Drone Flyby experiment will be in separate OR's.
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PROGRAM TITLE: MILL RACE
0R NO.: 96301
DATE: 20 May 81

(2) Aircraft contrcol support is required for the following experi-
ments:

(a) SAC. Damage Assessment and Strike Tactic experiment (No. 7501)
may use numerous strategic aircraft to evaluate electro-optic viewing
system (EVS) damage assessment/strike tactic. Overflights before and after
test wiil occur at altitudes from 4CO* AGL to extremely high. These
overflights will be documented in OR 96308:

{b) AFTAC. Aerospace infrared cloud measurement (No. 7651) will be
made by an infrared radicmeter attached to a Learjet. Flight vector
control will be required from before the detonation to one hour after
detonation.

(c) Sandia National Laboratory requires flight control of an A-7
aircraft which will be droppina four flare canisters to record blast and
acceleration in the upper atmosphere. Radar track, a radar plot, and
telemetry support for data transmission from the canisters is reguired.
Frequency to be in 225-399.9 Miz range for vectoring only. (See OR 97916)

(d) Williamson Aircraft Corpany will provide aerial photography of the
event. Th- photography will require overflights of the ground zero area
and within a five mile radius to altitudes of 18,00C feet AGL from 0-2

through D+3 days.

1500. Requesting Agency's Instrumentation

a. Airblast instrumentation will be installed and designed by Army
Ballistic Research Labs (BRL).

b. Ground Motion instrumentation w11l be designed and installed by US
Army Engineer Waterways Experiment Station (WES).

¢c. Instrumert data recordings will be done by Bendix Field Engineering
Corporation.
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PROGRAM TITLE: MILL RACE
O] NO.: 96301
DATE 20 May 81

160C. System Readiness Procedures/Tests

MILL RACE D-45 Day Countdown

ATIME | EVENT ACTIVITY
D-45 SAC High Aititude Flight. U-2 photo recon support. SAC
D-45 Start signal dry runs on request by experimenter, 1t
D-40 SAC Survey Flight (Army Aircraft, Hollomar AFB). SAC
D-35 Conducts TRS Warm Test. TRS
D-30 noMR make daily weather reports to TGD. WSMR(MET)
0-30 Commence scheduled daily signal dry runs. 1E/TRS
D-30 MILL RACE test put on WSMR 30 day forecast. WSMR
D-21 Conducts computer simulated dro-e test. ARMTE
D-20 Report to TGD status of experiments for upcoming T0

FPFF (Full Participation, Full fFrequency
D-18 | Technical and Diagnostic Cameras Installation WSMR

begins. (OPTICS)
0-17 ANFQ manufacturing begins. PD
b-17 Conducts FPFF dry run, submit report to TGOD. 10
D-17 Me’.eorology launches balloon. WSMR(MET)
0-17 Check status.of security guards for GZ and PD

Oscura Gate.
D-15 Deliver MBA. Commence delivery of ANFO. PO

ANFO security force begins.
0-14 Report readiness status of experiments. T0

4
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PROG2AN TITLE: MILL RACC

OR NO.:

DATE:

D-12

D-8
0-8

D-7

p-7
D-7

D-7

0-7
D-6
0-5

'B D-3
0-3
0-3
D-2

D-2

]
'
1

)

56301
20 May 81
Conduct computer simulated drone test. ARMTE
Complete camera installation WSMR/
{0PTICS)
Report readiness status of all experiments for T0
MFP (Mandatory Full Participation) cry run.
Conduct MF? dry run. Report performance to TGD. T0/
Film run all cameras. OPTICS
MILL RACE test put on WSMR 7 day schedule. WSMR
Meteorology Balloon launch, WSMR(MET)
Drone dress reheaisal (2 drones, manned flight). WSMR/ARMTE/
All transmitters and tracking radars on. FSI
Submit status report to TGD on readiness of all TD
experiments, .
Submit status report to TGD on ANFO stack ing. PD
Review film from dry run on D-7. WSMR(TGD)
Adjust cameras as necessary and report readiness WSMR
of cameras to TGD. (oPTICS)
{omplete ANFO stack. Secure. Report readiness PD H
to TGD.
MILL RACE test coded in WSMR scheduling system. WSMR
Staff report final status to TGD. TGS
fress rehearsa’ (MFP) (see 360 minute countdown, T0
Para. 2000).
Drone participation in dress rehearsal. ARMTE
5
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PROGRAM TITLE: MILL RACE

OR NO.: $6301 ‘
DATE: 20 May 81 I
)
D-2 A1l Jircreft participate except A-7. WSMR/ARMTE/ ;
AEKQSPACE :
WILL IAMSON !
D-2 Dress rehcarsel report to TGD. 16S :
D-1 Remove ANFQ stack girdle and covers, weather PD ;
permitting :
1]
-1 Conduct testi briefing for WSMR. 16D ;
. ‘
D-1 Load cameras. WSMR f
¢
D-1 Pre-arm 8/S SNL i
0-1 Far Field recording set-up. SNL
D-1 Aerial photos . WAC
D-1 Check status of road guards. PD ;
»
0-0 Event (See 360 minute Countdown, Para 2900) 1
1700. Test Envelope Information
DA
Kg)Kg)
b. Aerial photography will be conducted by Williamson Aircraft {
Company. The photo plane wili launch and recover at Socorro Airport.
Flight plans call for range entry near Sta'lion Range Center at 18,000 ft
MSL and circling G2M for 20 &in during T-0. NAC will exit the range via
the Staliior Range Center route to Socorro Airpo~t to reconfigure cameras.
Additional , .riods of photo taking for 1-2 hours will take place on D-0
thru D+3. (S+<< airspace map page 25).
é
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PROGRAM TITLE: MILL RACE
OR NO.: 96301
DATE : 20 May 81

c. Aerospace infrared cloud measurements will pe made by an infrared
radiometer attached to a Learjet. The Learjet will launch and recover at
Alamogordo Airport. Flight plans call for tne Learjet to travel North off
range to US Route 380 then West along 380 and then circle over the WSMR
extension at 3000 ft AGL. At T+4 min. the Learjet will arrive at GZM. It
will circle and follow the dust cloud in a right-hand turning 3 mile radius
circle. (See airspace map page 26),

d. F-86 Drones will fly over the testbed at T-0. A separate OR will
addrcss drone involvement on MILL RACE. (See a‘rspace m: page 27).

e. Sandia National Laboratories will conduct an experiment that
involves parachute retarded instrument canisters dropped from 38,000 ft
MSL, near GIM at T-zero. A separate OR will be written to cover this
involvement on MILL RACE. (See airspace map page 28).

1800. Operational Hazards

a. Explosive

(1) 600 tons of ANFO stacked in a cylindrical hemispherically capped
shape approximately 30 feet diameter by 34 feet high. The ANFC will be
mixed off site, shipped and stacked in 50 1b bags.

(2) Main booster assex:ly 203 1bs new (Octol),

(3) Booster Initiation System 245 lbs new (Pentolite),

b. Aircraft

(1) 852 flyover

(2) Parachute instrument drop

(3) Dust c’oud analysis.

{(4) Aerial photo plane

c. Fuels - TRS nozzle pits contain compressed propane gas and liquid
oxygen supplies., There is possible disturlance of these container due to
blast. Small quantiites of M) gas a:d diesel fuel contained in US Army

Tacticle Vehicles and eleztrical generators will be present. See
Operational Hazards (STEWS-NR-P Form 1).
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. 1. DATE:
OPERATIONAL HAZARDS 20 May.1981
2. PROGRAM TITLE: 3. VEHICLE NAME: 4. OR NUMBER: S. TEST 0sG:
MILL RACE TRS 96301 MILL RACE
6. SERIAL KUMIER: 7. LAUNCH LOCATIONM 8. IMPACT LOCATION:
DNA-MR-1 WEST RADIAJ, NA
9. 10. 11.
ITEX ITEM DESCRIPTION LOCAT 10N
1 Liquid Oxygen (LOX) Tank Filling
2 Liquid Oxygen (LOX) TRS Pit
3 Liquid Propane TRS Pit
4 Compressed Nitrogen Gas TRS Pit
2. . .
Prior to TPS burns LOX must be transferred from supply sources to TRS pit tanks.
Pre test harazards.are chzracteristic of the items contained upder high pressure.
Post test hazards maybe greater, due to pressure tank damage, caused by main event
shock damage.
13. RADICACTIVE HAZARDS
a. Is radivaective material used in this test? (Answer Yes or No) No
b. 1f 133 is Yes, is the use of the materials governed by NASC procedures?
c. 1f I3b is Yes, the quantity of material is in Category (A, B, or cy.
d. §f In Category A, has a Safety Summary been forwarded to lAnswer Yes or No)
Agency Contact . WSMR Safety Office
. If in Category B, was (Aswer Yes or No to the followlng)
(1) 1t included in the Quarterly Tabular List?
(2), A copy of the Quarterly Tabular List forwarded to: Agency Contact :
WSHR Safety Office 1
(3) A Safety Sumnmary for its use forwarded to WSMR Safcty Office 7
4. THE HAZARDS LISTED ABOVE ARe PESCKIBED COMPLETELY AMD THERE ARF &0 OTHER HAZARDOUS

COKDITIONS ASSOCIATED WITH THIS TEST OPERATION.

¢,/3:v~’~*‘<°,tﬁékz:::;>1,¢;, 2 &7 A

Test Conductor Date Ranae Sponsor Date
STEWS KF-P FORM | HATIONAL RANGE USERS HANDIQOK
BJul 78 (Rev) 4 8

PREVIOUS [DITIONS WILL NOT BE USED
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OPERATIONAL HAZARDS -8R 5

PROGRAM TITLE: 3. VEHICLE NAME: 4. OR HUMBER: S. TEST 0sG:
MILL RACE ANFO 96301 MILL RACE

SERIAL MUPF3ER: 7. LAUXCH LOCATION 8. IMPACT LOCATION:
DNA-MR- 2 GIM N/A

10. LEIS
1 TEM VTEM DESCRIPTIONK LOCATION

600 Tons ANFO Main charge

203 1bs New Octol Main Booster assembly
24.5 1bs New Pentolite Booster Insolation
Sep.

L W N =

Exp by Detonators Detonators

2.

13.

RADICACTIVE HAZARDS

a. Is radioactive material used in this test? (Answer Yes or No) _Np .

b. If 132 is Yes, is the use of the materials governed by NASC procedures?

c. [f 13b is Yes, the quantity of material is in Category (A, B8, or C).

d. 1f in Cateqory A, has a Safety Summary been forwarded to [Answer Yes or No)
Agency Contact . WSMR Safety Office’ .

e. If in Category B, was {Answer Yes or Ho to thc following):

(1) 1t included in the Quarterly Tabular List?

(2) A copy of the Quarterly Tabular List forwarded to: Agency Contact H
WSHR Safety Office U

(3) A Safety Summary for its use forwarded to WSMR Safety Office ?

4.

THE HAZARDS LISTED ABOVE ARE DESCRIBED COMPLETELY AND THERE ARE NO OTHER HAZARDOUS

CONDITIONS ASSOCIATED WITH THIS TEST OPERATION.

,/1f:~/~aio,42222:::;‘~-‘;ZG’JfZE;r

Test Conductor N Date Range Sponsor . Dafe

SIS NR-P FOAM 1 T
BJul 78 (Rev) !

) NATIONAL RAHGE USERS HANDBOOK

‘
PREVIOUS EDITIONS WiLL NOT BE USED
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PRGGRAM TITLE: MILL RACE

OR NO.: 96301
DAIE: 20 May 81
2 & 3. TEST/MISSION OPERATIONAL REQUIREMENTS
2000. Test Operational Concepts
MILL RACE T-360 Minute Countdown
+TIME EVENT ACTIVITY
T-360 Meteorology Balloon Launch. WSMR(MET)
7-300 Commence local countdown broadcasts at one hour NO
intervals.
7-270 Start signal dry runs. IE
T1-240 Establish internal road blocks, to control PD
personnel on testbed.
T-200 Establish commnicutions with all sites and NO (NET
trailers (Use checkoff list). OPERATOR)
T-180 T&F report readiness to TGD. 1€
T-180 Meteorology balloon launch, WSMR(MET)
T-180 Report to TGD readiness of instrumentation WSMR
cameras, OPTICS
T-150 Issue 30 minute warning for completion of signal IE
dry runs.
T-150 Open range net. NO
T-150 Commence clearing the test bed by experimenters. PD
T-150 Make test 9o ahead decision based on weather -TGD
conditions.
T-150 Obtain WSMR permission to arm charge. 16D
T-150 Report to TGD that firing circuit is safe. {3

10
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PROGRAM TITLE: MILL RACE

OR NO.: 96301
DATE : 20 May 81
T-140 Arming party enter test bed and start alignment SKL
of BIS.
T-130 Confirm experimenter pers.inel clear of test bed. PD
T-120 Establish external (Rt 7) road blocks WSMR(MP)
T-120  Phone test status to SAC, NWEF, and Learjet PD
(Alamogordo).
T-120 Complete signal dry runs. IE
T-90 Confirm WAC takeoff from Socorro. Establish Cherokee
commo with Cessna N4681A on Test Control net.
T-75 BIS installation complete. SNL
T-75 Commence test bed radar avoidance. WSMR
T-75 Arming party request permission from TGD to arm SNL :
tharge, :
1-75 Authorize arming of charge. 76D
T-60 Meteorology balloon launch, WSMR(NMET) ;
T-60 NWEF confirm take off of A-7 from KAFS. NWEF ;
T-60 Final experiment reaci<ess check {Use checkoff NO ‘
list), |
{
T-55 Commence local countdown broadcasts at 5 minutes NO 1
intervals, !
T-50 Surface wind report to TGD. WSMR(MET) ;
T-45 Report arming complete. Arming party departs SNL
GZ and returns to T/F van. .
T-45 Lift test bed radar avoidance. WMR
11
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PROGRAM TITLE: MILL RACE

OR NO.: 96301

DATE: 20 May 81

T-40 Manned station personnel accountability check. A1l manned

Sites

T-30 Confirm drone take off, ARMTE

T-30 Learjet take off from Alamogordo.

7-30 Confirm NWEF A-7 on station. Cherokee

T-30 Confirm WAC in position over test bed. Cherokee

T-30 Confirm arming party arrive at T/F van. SNL

T-30 Report safety and security clear condition on . NWSMR
test bed.

T-15 Surface wind report to TGD. WSMR(MET)

T-15 Confirm range green. : TGD

T-10 Begin countdown announcements at one minute NO
intervals.

7-10 Request permission from TGD to ready firing SNL
panel,

T-10 Direct firing panel ready. TGD

T-5 Disable halogen fire protection system in vans. Trailer

Operator

T-5 Confirm firing panel is ready. 0

T-4 Confirm Learjet attains working altitude of Cherokee
3000" AGL.

T-3 MILL RACE test bed hold for drone synchronization. TD

7-3 DFCS 30 second warning for drones at T-2 WSMR(RCC)
position.

12
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PROGRAM TITLE: MILL RACE

OR NO.: 96301
DATE: 20 May 81
7-3 T1/F confirm signal received from drones 10
(discrete net).
T-3 Resume countdown. Transfer control to TD. 10
7-2.75 Start recorders. T/F
T-90 Sec KWEF start pressure transducer air drops. NWEF
T-60 Sec Commence 10 seco.d countdown announcements, N
T-60 Sec Confirm high voltage. SNL
T-50 Sec TRS sequence initiated. T/F
T-30 Sec Complete pressure transducer air drop. ‘ NWEF
T-10 Sec Commence one second countdown announcements. T/F
T-10 Sec TRS firing sequence commences. T/F
T-0 Detonate charge, T/F
T-0 Begin plus count. NJ
T+10 Sec Net operator resumes plus count at 10 sec intervals. NC
T+30 Sec Safe firing system. TD
T+1 Min Re-establish internal road block. Report TGD. PD
T+l Provide plus count broadcasts at one minute NO
intervals,
T+1 Scheduled call in for manned station (Use check- All
off list, trailers
T+1 Report safing of firing System, ‘ SKL
T+2 Reentry party assembled at internal road block. PD
13
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PROGRAM TITLE: MItt RACE

OR KO.:

DATE:

T+3
T+4
T+5

T+5

T+5

T+5

7410
T+15
T+18
T415
T+15
T+20
T+20

T+30
T+45
T+60

T+60
T+€0

T+300

96301
20 May 81
Direct reentry party to procéed to test bed. TGD
Learjet over test bed to start cloud track. Cherokee
Reset halogen fire protection system in trailers. Trailer
Operators
Relay shot time to microbarograph operators. NO
Meteorology balloon launch. WSMR{MET)
Report to TGD TRS modules purged and safe. TRS-PD
Provide plus count at 10 minute intervals. NO
Report to TGD drone recovery. ARMTE
Repor narty reports test bed safe. PO
Report classified experiments covered. WSMR
Rope off debris collection areas. CERF
Lift external road blocks. WSMR(MP)
Commence removal of film. WSMR
0PTICS
Experimenter reentry by access list only. PD
Commence guided tours. PD
Report mission camplete, NWEF,
ARerospace
Provide plus count at one hour intervals. NO
Close range net. ' NO
Terminate plus count, NO

14
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PROGRAM TITLE: MILL RACE
OR tO0.: 96301
DATE: 20 May 81

2400. Air-Ground Voice Communications

2. One UHF radio is required for the on-site SAC Coordinator (Test
Control Building). The frequency should be within the 225-400 MHz band at
100 watts maximum power. This equipment is required from 1 Sep 81 to 1 Oct
81.

b. V¥illiamson Aircraft Photocraphy will carry a radio tuned to the,
FCDNA WSMR radio frequency of 166.0 Muz.

c. The SNL aircraft delivering the instrument canisters will maintain
radio contact with the MILL RACE event countdown. Radio frequency to be
used will be determined at a later date from a separate OR.

d. AFTEC aircraft studying the dust cloud will maintain radio contact
with the MILL RACE event countdown. Radio frequency to be used will be
detemined at a later dete. This aircraft wil, have VHF and UHF radio

capability.

e. A VHF repeater for aircraft control purpose is required in the
vicinity of Stallion Range Center to communicate with Williamson Aircraft
during aeria) photography documentation,

2600. Other Systems

See Addendum 1 for a tabular description of experimenters that are
participating on MILL RACE.

2700. Ground Communications

a. Intercommunications. Al intercommunications nets provide two way
conversations between all stations.

(1) A discrete point to point intercommunications net between Test
Control Bldg and the T&F Van is required.

(2) A discrete point to point intercommunications net betweer Test
Control Bldg (A-1) and WSMR Range Control Center will be required for
ready/hold status of test.

15
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PROGRAM TITLE: MILL RACE
OR NO.: 96301
DATE: 20 May 81

{3) An instrumentation net with 19 standard units is required.

NEY 2

AGERCY LOCATION BLDG #
__» Test Control Admin Park Al

WES Inst Work Van N6

BRL Inst Work Van N7

WESgm Inst Van N1

BRL Inst Van N2

AFW. Inst Van N3

AFWL Inst Van N2

FCDRA ' TRS Work Van S11

FCONA FCTED wWork Van S12

BRL Inst Work Van "S13

NAVY Inst Van Sl

BRL Inst Van S2

BENDIX TLF van S3

WSMR Inst Van S4

TRS Inst Van S5

Growth Either of two Inst Park 5 Units

b. Telephores. A total of 18 lines, 23 extensions and 35 instruments
will be required. .

AGENCY LOCATION BLDG# LINE# TYPE INTERCOM
FCORA Admin Al la Telecopier
FCONA Test Control Al 1 Desk 0
FCDNA ADMIN Al 2 Desk 0
FCONA Test Control Al - Desk (0]
FCONA/FCTE Admin Van A2 3 Desk 2
WSMRFE Admin Van A2 4 Desk 2
WSMRFE Admin Van A2 - Desk 2
FCDNA/FCTO Admin Van A3 - Desk 3 ;
FCONA/FCTE! Admin Van A3 - Desk 3
FCDNA/TRS Admin Van A4 - Desk 4
FCONA/FCTT Admin Van Ad - Desk 4 |
FCONA Admin Conf Van AB - wall 3 1
NAVSEA Admin Van A6 5 Desk w/ext 6 !
{
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PROGRAM TITLE: MILL RACE

OR NO.: 96301

DATE: 20 May 81

AGENCY LOCATION BLOGH LINES TYPE INTERCOM
FEMA/SSI Admin Van Ab 6 Desk w/ext 6
WSMR Admin van A7 748 Desk w/ext 7
WES/PAL Admin Van A7 - 7
BRL Admin Van A5 84?7 Desk w/ext 8
AFWL . Admin Van A9 9810 Desk w/ext 9
WES (Struc) Admin Van Al0 1088 Desk w/ext 10
BRL Comp Van All 11%12 Desk w/ext 11
(Growth) Admin Van Al2 12811 Desk w/ext 12
N. Inst Park Inst Work Vans - 13814 Wall w/ext 12
S. Inst Park Inst Work Vans - 15-17 Wall w/ext 12

Operators will be instructed that LCOR Gary Reid, USN, is tne onl,
person authorized to place toll calls on MILL RACE phones.

€. Public Address System. An outdoor public address system will be
provided at the observation point. Location is yet to be determined
(Probable location 2 miles east of Miller's Watch). Design will be dicta-
ted by location. .

d. Ground/Ground Radio Commynications.

(1) Forty-eight (48) radios with antennas will be provided by FCONA
for project use on this event. Installation of a base station with
isoplane antenna (or equivalent) is needed at Test Control Building (A-1).

(2) A unit for monitering the range net is required in the Test
Control Building (A-1).

(3) AFWL will bring portable radios for use in fielding their
experiments (139.625 and 139.975 MHz). DNA fielding personnel will also
bring portable radios. WS plans to use a Corp of Engineers' frequency in
their portable radios.

2800. Other Communications

Television. Extend safety TV system to include TV monitors placed
at VIP viewing locations.

17
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PROGRAM TITLE: MILL RACE
OR NO.: 96301
DATE: 20 May 81

3100. Photographic

a. Documentary Photography. Support will be required at the MILL RACE
test site iatermittently between 1 March 1981 and 1 November 1981. Public
release of photography of the test bed or items thereon, regardless of who

. did the photography, will be authorized solely by the Test Group Director,

' : MILL RACE, Field Command, Defense Nuclear Agency. Primary point of contact

! for all onsite coordination is Mr., E. Prather, MILL RACE Proqram Director.

{ : In his absence, coordinaticn may be effected with the onsite MILL RACE

. representative. Objects to pe photographed and fields of view will be
specified at the test site.

(1) Stil1 Photography

{(a) The following is an estimate of total requirements:

TYPE NO. EXPOSURES SIZE PRINT NO. PRINTS
Color 700 4§ X5 800

Color 3,500 8 X 10 7,000 (2 ea.)
Color 3,500 4 x5 3,500 (1 ea.)
B&W 273 91/2 x91/2 819 (3 ec.)

AY1 negatives should be mailed to this address on or before Qctober 1981:

Commander

Field Command, Defense Nuclear Agency
ATTN: FCTOH {MILL RACE)

Kirtland AFB, NM 87115

(b) The following is an estimate of workload by month:

MAR  APR  MAY JUN JUL  AUG  SEP  OCT  NOV

EXPERIMENTERS 0 0 75 339 119 570 2,479 30 30
FCONA 50 50 75 75 100 100 200 35 0
TOTAL 50 s0 150 414 219 670 2,679 65 30
Photographer Every Day 1 1 2
{
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PROGRAM TITLE: MILL RACE
OR NO.: 96301
DATE: 20 May 81

(2) Motion Picture Photography

(a) AlY coverage will be of 16mm and in color. It is estimated that
approximately 15,400 feet of film will be required.

(b) The following is an estimate of the workload.

MILL RACE MOTION PICTURE WORKLOADS

AOR  MAY JUN JUL RUG SEP OCT
EXPERIMENTERS 0 0 400' 1,500 2,600’ 2,900’ 0
FCDNA 500 500 1,009 1,000' 1,500 2,500’ 1,000 ;
TOTALS 500' 500' 1,400' 2,500 4,100’ 5,400’ 1,000' .
Photographer permanently on site. 1

b. Engineering Photography

(1) Time-correlated photocraphy (high speed cameras ranging from
44,000 to 30 frames per second) is required to obtain cine photograpns of
the detonation fireball, surface-surge, shock wave expansions, and cloud
formation and rise from zero time to approximately T+3 minutes. Cameras
will be located in one of seven camera complexes. Four complexes at 4,000
feet from GZ will house 4 cameras photographing ejecta trajectories, and
two streak film cameras photographing the booster initiation sequence. The
three remaining camera complexes will be separated by 120° at 6,000 feet
from GZ and house 25 cameras to lTook at the fireball, shockwave and cloud
development. Four separate cameras will record the operation of the
Thermal Radiation (TRS) modules. Addendum I lists requirements for each
camera.

PY VSIS VR

(2) For blast diagnostics WSMR will provide the necessary camera
pedestals or platforms, protective covers, local timing, film and 1
processing, all set up and operation, reference poles, data reduction and
analysis report. The analysis report should address simultaneity of s
booster initiation, detonation velocity, uniformity of detonation, shock
wave separation, fireball characteristics, cloud characteristics, shock or
cloud anomalies, and shock wave velocity and amplitude.

19 .
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PROGRAM TITLE: MILL RACE
OR NO.: 96301
DATE: 20 May 81

(3) Time-correlated photography (high speed cameras operating within
the range of 24 to 2,000 frames per second) is required to pnotograph
external and internal motions and damage mechanisms of vehicles, weapons
systems, structures, electronic equipment, anthropomorphic dummies, and
radio-controlled drones under the influence of a high-pressure shock wave,
and the thermal radiation source, Due to the extremely high pressures to
whicn some of the cameras will be subjected, protective cane-a mounts will
be designed for maximum pressure up to 100 psi. All cameras will be
DC-power operated. Local timing oscillator$ will be required for most
cameras. internal, high intensity lighting will be reguired for selected
cameras. For engineering photography, WSMR wil: provide the necessary .
camera pedestals, protective covers, film and processing, all set up end
operation, and data reduction as specifically requested. Addendum 1 lists
requirements for each camera.

¢. Motion Picture Reproduction

(1) Documentary. All cine footage should be developed into an
original,

(2) Time-Correlated. Provide one (1) original of all footage. The
number of prints required will be specified on-site. There will be a
requirement for 8 X 10 prints of selected frames as specified by the
Technical Director. It is estimated that this will total no more than 50
prints.

3200. Meteorological

a. Forecasts of high surface wind: (in excess of 30 knots) and/or
electrical storms in the Trinity area are required frem T-18 days. Such
forecasts warnings should be phoned to a MILL RACE representative at the
Administration Trailer Park. A MILL RACE representative will call the duty
weather forecaster, 678-1032/2605 by 1000 hours daily, when additional
information is required. Routine general forecasts will be obtained by a
MILL RACE representative over the phone at A/V 349-4183.

b. Specific meteorological suppert is required from WSMR in three
other areas: rawindsonde ballcon releases, surface observation data on
specified days, and mobile monitoring station.

20
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PROGRAM TITLE: MjLL RACE
OR NO.: 86301
DATE: 20 May 81

(1) Rawinsonde balloon releases at T-6H, T-3H, T-1H and immediately
after the shot (shot day only) for each dry run day and event day will
provide air structure data. Criticel temperatures. wind and pressure data
is required on all releases and required at surface and 250 foot intervals
up to 40,000 feet MSL. Launch site, if possible, should be within 10,200
to 15,000 feet of MILL RACE GZ. OTIM-3 site is acceptable.

{2) Surfac: observational data will be required on a continous basis
from T-6H to T+1lH on dry run and event days. Surface wind and direction,
temperature, humidity and barometric pressure is required. Site is to be
in operation 30 days before event day. *

{3) Counter or desk space for one man is required in the
meteorological support facility on T-1 day and event day.

¢. Consultant services will be required about two months prior to
event execution to detemine a time of day to execute the event which
provides low surface winds with no temperature inversions or blast ducting
conditicns.

3400. Other Techni-:1 Support

a. Frequency Control and Analysi

ldentification # Raaio Freguency Purpose Period of Use
1 166 .00 MMz Voice 1 May - 15 Nov 81
(AR Ser #Cal AAll)
2 139.€25 MHz Voice 1 May - 15 Nov 81
3 ©139.975 MHz Voice 1 May - 15 Nov 81
4 225 - 600 MHz Voice 1 Sep - 1 Oct 81

(Ground Air)
b. Geodetics

Beginning with 4] a survey crew will be needed for 13 days to
measure experiment locaticns.

o e v aem s




PROGRAM TITLE: MILL RACE
OR NO.: 96301
DATE: 20 May 81

6300. . oply/Storage/Services

a. Security

(1) As test items are situated at the test area, it is required that
beginning in May 1981 the Stallion Range Security Patrol include the MILL
RACE test site in their security checks. Checks should include as a
minimum, the main access roads to the test bed and trailer areas.
Additional security requirements may result from the relocation of a
high-value and/or pilferable items in the test that cannot be adequately
protected. These reguirements will be kept to a minimum and defined as
soon as possible.

(2) Physical security (one quard post) will be required 24 hours per
day at the test area when explosives are on site (planned from 1 Sep to 16
Sep 81).

b. Fire Protection

(1) Normal fire protection services will be required during fielding
operations. Potential fire hazards existing on the test bed will be
identified and discussed with Chief, Stallion Range Center, Fire Station
Number 3.

(2) Standby fire equipment and personnel should be available on event
day at a location to be mutually agreeable between WSMR and FCDNA.

¢. Maintenance

{1) On-cali second and higher echelon maintenance is required for
AT/heating units, electrical generators, motor-generators, isolation
transformers, distribution skids, and vehicles. On-call facility mainten-
ance for buildings within the test bed will be requ..ed. An electrician
and air conditioning mechanic will be at South Instrumentation Park on shot
day.
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APPENDIX B-2

OPERATIONS DIRECTIVE No. 9 6 301 A

MILL RACE

........................

{ PROGRAM SHORT TITLE)

OR TEST
DESIGNATOR(S) TEST TITLE
A 600 Ton ANFO Event

The support plan in this OD is based on the capability of the Range to
provide support indicated, subject to availability when scheduled.

é.' o %My@— 578-1622
Project tngineer

BART K. GOODE
Technical Director, NR

/lephone No.
FOR THE COMMANDER: 'y / ‘0:;{7:“” 2

THIS DOCUMENT IS CANCELLED WHEM NOT SCHEDULED WITHIN A TWO-YEAR PERI0O

WHITE SANDS MISSILE RAMGE
NEW MEXICO RMN
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0D NO: 96301A DISTRIBUTION REVISION NO:
OK TETT

PARAGRAPH 1020 DESIGKATOR(S): A
S | AIR FORCE

AFC-------...-...O AD‘RUC.----..-Q-OO.I

ATZC-MDMC-SE & ¢ o o ¢« « o o & 1 Cdr, 6585 Test Gp, ATTN: AD-RUM,
Holloman AFB, NM 88330. . . . . 1

Cdr, 6585 Test Gp, ATTN: ATO,
Holloman AFB, NM 88330. . . . . O

CCNC.THS.'.'OQO"IIQIO
DELAS'DPvlu'o.onvnc

FE-ER"‘.'.'..'..Q CGT,ATN‘.D\'V

ATTN: AD-TEPA, Eglin AFB,
LG-R'.'.I.IOOQO" FL32§420-~0.-..0.-0
Field Command, DNA, . « ¢« o « «
ATTN: FCTOH

Kirtland AFB, NM 87115 . . . . 10
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0 N ¢ REVISION No.
WAoo Ko, 9630MA _} GECURITY CLASSIFICATION o
UDS PARACRANH: 1052 DATE:
PROGKeM TITIE:  MILL RACE
USER SECURITY CFFICER: JUN H. C'KIMA PHORE: 678-1161
CLASSIFICATION AUTH & DATE: MULTIPLE SOURCE
This page will require revision upon 4any pertineat change to the projects Security
Classificat’on Guide. Any temporary change csused by an incident resulting frow a
specific test will be reported to the WSMR Range Contrcl Office immediately. The
pre-printed continuation form page will be used for additional entries or remarks.
Classi- Declarsification -
1 TEM ) fication Date
A. RAW DATA
l. Raduar Tapes 11
2, Telemetry Tapes . A
3, Cinetheodolite Film NA i
4. Telescope Film 1L ; .
5. Fixed Camera Film S Multiple Source | ‘
6.
7 —~ 1
B. IN-TEST DATA (REAl TIME & ON-LINE)
1, Trajectory Plots (Radar, RIDS, Etc.) u i
2. Trajectory Tapes (radar, RTDS, Etc.) U }
3. Telemetry Plots (Uscillograms) NA i
4. Telemetry Tapes (Ligital) NA H
S, |
6. ) ’
C. FOSi-TEST DATA (QUICK-i0OK & VALIDATED) . 2
1. irajectory (x, ¥, z; %, ¥, 2; X, ¥, 2) 1]
¢. hies distance NA ].
3. 7Tclemetry (Listirgs, Plots or Tapes) NA H
4. Events or Time (Specify items) \. 3
_a. ’ H
'h, .
c. ! g
5. Geodecic Survey Compututifcn (Specify items) U ‘
&, . 3
b, ¢
c. :
D. FREQUENCIES . U 1
1. ¥ H
2. ’ . :
E. DOCUMENTARY & AERIAL PHOTOGRAPHY 5
1. St3lls S Multinle Source :
2. Morion Picture S Multiple Source
3. 3
F. RECOVLEY (list Classified items) NA i
1.
: |
3. :
. !
5. é
6. M
STEWS NR-F Form 16 ~—NATTONAL JANCE USERS {
1 Mar 19 1 _ HANDBOOK :
PRFVIOUS FUITIONS OF THIS FORM ARF ORIULFT 3
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/00 No. 963014 | SECURITY CLASSIFICATION | REVISION Ko.
UDS PARAGRAPH: 1052 DATE:
PROGRAM TITLE: MILL RACE
Classi- Declassification
ITEMHN fication Date

G, RECOVERY ATD (InTormation)

1. _Radar Look Anagle at _aqround impact point

2. Radar range to ground Ilmpact polnt

3. . Optical Instrument look angle st impact point

4. Telesetry look angle to inss of signal
H. OTHER ITEMS NA

1.

2. i

3.

]
-
PAGE 2 of 2 NATLONAL RANGE USERS
STEWS NR-P Form 16 HANDE OOK
i Mar 79 PRFVIOUS FCITIONS OF THIS FORM ARF OB3OLETE
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NO: 963714 ’ REVISION KO:

s OPERATIONS DIRECTIVE |REVISIO

PARA DESICNATOR(S) : A

100 PROGRAM ANU TeST TNrORNMATIUN

a. |Program Information
(1) uUser: Defense Nuclear Agency.
(2) Sponsor: NR-P, telephone, 678-1622.
(2) Priority: 3.
b. 1Test Information
(1) User Test Conductor: LCDR G. H. Reid, Field Command, ONA telephone
679-4183 duty or (S505) 835-0510 after duty.
{2) User Control Point: Admin Park, MILL RACE Test Site, telephone
679-4183.
(3) Range Control Point: B81dy 300, Console B8 or 9, telephone 678-2221.
(4) OR Test Designator/0N Comparison
TEST DESIGNATOR 0D Test Title
A 96301A 600 Ton ANFO Event
1(5) Test Description: MILL RACE consists of one 600 ton high explosive

event designed to provide a blast and shock environment for Department of
Defense sponsored experiments utilizing scaled and unscaled shelters, and
tactical and strategic systems and vehicles. Augmenting the blast
environment will be a separate simultaneous thermal radiation source (TRS)
providing a thermal environment for selected experiments. A series of 00s
will be scheduled to accomplish the test. A four hour test window will be
scheduled under 0D 95301A which will include the event, TRS, Williamsan Photo
Aircraft (WAC) ard Aerospace Photo Aircraft. 0D 97916A will support the
Sandia A-7 aircraft and canister drops. Two QF-86 drones will be scheduled
under 0D 96304A. Post test flights of six B-52 SAC aircraft will be
scheduled under OC 96308A.

1700 | TEST “NVELOPE INFORMATION
Refer to pages 4,5, and 6 for the test bed location and the air space
requirements. Airspace maps on pages 7, 8, 9 and 10 are included for
infurmation onl: and will be scheduled under appropriate 0Ds.

STEWS-NR-P Form 4 . 3 STEWS~NR~P SOP 70-10c¢

1 Aug 78
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00 96301

OR Test Designator: A
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HO 9631014 - REVISION NO:
vo3 OPERATIONS DIRECTIVE |EEvSIO
PARA I DESIGNATOR(S): 4
1800 |OPEZRATIONAL HAZARDS
a. The operationa) hazards associated with this test are specified in the
Operational Hazards Form (STEWS-KR-P Form 1) serial number DNA-MR-1 and
DNA-MR-2, dated 20 May 1981.
b. {Safety SOP #NR-PD-23-81, dated 3 April 81, will cover operations for this
test.
2000 {TEST OPERATIONAL CONCEPTS
Test Events
EVENT
NO.  +TIME EVENT
1 -7WD  User submits schedule to Range Scheduler.
2 -1WD  User briefs WSMR support elements.
3 -7Hrs WSMR starts master countdown (MCD). See MCD beginning on page
A-1.
2100 |MEASUREMENTS AND DATA
a. Radar
(1) Sites/Assignments: R-127 will track the Learjet.
(2) Support: Transponder track Learjet and input to Bldg 300 computer.
(3) oOata Priority: 18.
Note: ®his radar will be supporting 0D 96304A until the QF-86 has been
handed back to mid range radars.
b. Optics
See pages of this document beginning with page B-1.
2400 |AIR/GROUND VOICE COMMUNICATIONS '
Air/gr..~d radio communications in the frequency range of 225.0 to 399.9 MH:z
will pe available from Bidg 300.
STEWS-NR-P Forw 4 11 STEWS-NR-P SOP 70-10c¢
1l Aug 78
_ 246
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T OPERATIONS DIRECTIVE [REvSIoN xo.
PARA DESICNATOR(S; : A

2700 |GROUND COMMUN!CATIONS. The following will be provided:
a. |voice net 801456 between the Test Control Bldg and the T&F Van,

b. |Range Command Net between the Te.%t Control Bldg {A-1) and Bldg 300, OCOF.
. Voice net 80145 2t the following locations:
AGENCY LOCATION BLDG ¢
Test Contro) . Admin Park Al
WES Inst Work van N6
BRL Inst Work Van N7
WESgm Inst Van N1
BRL Inst Van N2
AFWL Inst Van N3
AF WL Inst Van N4
FCONA TRS Work Van Sl1
FCONA FCTEI Work Van S12 ;
BRL Inst Work Van S13 ;
1
NAVY Inst Van Sl
BRL Inst Van S2
BENDIX T&F Van S3
WSMR Inst Van S4
TRS Inst Van S5
Growth Either of two Inst Park 5 Units
d. | Telephones at the following locations:
LOCATION BLOG # LINE # TELEPHONE # TYPE INTERCOM
Admin Al la €79-4153 Telecopier
Test Control Al 1 679-4183 Desk 0
(Rotary Key Sys)
ADMIN Al 2 . Desk 0
Test Control Al - ® Desk 0
Admin Yan A2 3 .- Desk 2 {
Y
Admin Van A2 4 . Desk 2
Admin Van A2 - . Desk 2 f
Admin Van A3 - . Desk 3
Admin Van A3 - . Desk 3
Admin Van A - . Desk 4 4
i Admin Van A4 - . Desk 4
Mdmin Conf Van AB - - Wall 5 {
Admin Van A5 5 679-4334 Desk w/ext 6 3
4
. 4
STEWS-NR-P Form & STEWS-NR-P SOP 70-10c §
1 Aug 78 12 i
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2800 | OTHER COMMUNICATIONS

Television

System Site

V-0484 MILL RACE van
4k west of G2
VIP area

vV-0335 T-830 Northrup

¥-0482 T7-818

v-0483 T-788

v-0201 ATOM or SOP

v-0236 - Alamo Peak

v-0243 K-1

3000 | REAL-TIME DATA DISPLAY AND CONTROL

3100 | PHOTOGRAPHY

on request.

NO: 96301A REVISION NO:

0 OPERATIONS DIRECTIVE |Revisio

PARA DESIGNATOR(S): A
LOCATION 8LDG ¢ LINE # TELEPHONE ¢ TYPE INTERCOM
Admin Van A6 6 679-4335 Desk [
Admin Van A7 788 679-4470/4471 Desk 7
Admin Van A7 - 679-4470/4471 Desk 7
Admin Van AS 847 679-4470/447] Desk 8
Admin Van A9 910 679-4254/4255 Desk 9
Admin Van AlO 1045 679-4254/4255 Desk 10
Comp Van All 11&12 679-4418/4419 Desk 11
Admin Van Al2 12811 679-4418/4419 Desk 12
Inst Work Vans - 13414 679-4162/4398 Wall 12
Inst Work Vans - 15-17 679-4120/4344/ Wall 12

e. [Public address system at the observation point (location to be determined).
! Notify TWS 48 hours before expected usage of system.

a. | A plot will be available in Bldg 300 to vector the Learjet aircraft.

b. | The start signal will be generated by the 1108 for MILL RACE timing clock.

Documentary still and motion picture photography will continue to be provided

4428

Assignments
. Receive & Display TRS
- » -

Display from V-0482 and VY-0483
Drone take-off & landing
Drone Shockwave event

Relay -vV-D484, v-0482, V-D483
Receive & transmit, V-0201, V-0336
Receive & Display, V-0236

STEWS-~-NR-P Fors 4

STEWS-NR-P SOP 70-10c
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T OPERATIONS DIRECTIVE (EvIsion vo:
PARA DESIGRATOR(S): A

3200 [McTEOROLOGY
a. forecasts

(1) Standard WSMR 24 hour (teletype) forecasts will be available.

; (2) Forecasts of high surface winds {in excess of 30 knots) and/or
‘ electrical storms in the Trinity area will be provided beginning T-18 days;
and phoned to 679-4183.

(3) An updating of all forecast data can be obtained from the Duty
Forecaster, 678-1032/2605.

b. Observations
(1) Surface

(a) Standard surface observations will be taken hourly at the SOTIM 3 Met
Site from T-6H to T+lH on dry run and event days.

(b) Autographic recordings of temperature, relative humidity, pressure, Ind
. : surface wind speed and direction in the test area will begin 30 days before
. event day.

(2) uUpper Air - observationa! data will be provided from rawinsonde balloon
releases at the SOTIM 3 Met Site (the AFSWC Met Site will be used as a

back-up site) at T-6H, T-3H, T-1H and immediately after the shot (shot day
only) on each dry run day and event day.

3400 | OTHER TECHNICAL SUPPORTY
a. | Frequency Control and Analysis

(1) Station Plan

S TYPE OF FSS OPERATIONAL SUPPORT
- TEST WSMR HOLLOMAN AREA
High Explosive Event One One ’
/
STEWS-NR-P Form & STEWS~-NR-P SOP 70-10c
1 Aug 78 14
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Coe

- e OPERATIONS DIRECTIVE |RvISIoN wo:
TARS DESIGNATOR(S): _ a

(2) Frequency Protection Plan. A1l usage of the following frequencies must
be scheduled with the Range Scheduling Committee.

NOMENCLATURE FREQ RFPC AEB

OR FUNCTION {MHz) (_*_MZ) (kHz) RFA

Range Radar As Sched 5 8,000 WS 531

Range Radar As Sched 5 18,000 WS 532

Transponder As Sched 7.5 4,000 WS 532

A/G Comm As Sched 0.075 6 WS 185 ADTC 66-77

Drore Arming DOE 409.475 0.04 160 18033469

Drone Arming DOE 412.7 0.04 160 18013164

A/G Comm 166.00 0.1 16 AA 111

6/G Comm Vega 149.600 0.1 16 WS 583

G/5 Comm Vega 148.85¢ 0.1 16 WS 583

G/G Comm 139.635 Requires RFA
: 139.975

b. |Geodetics: Surveys will be provided.
4200 |DATA DELIVERY AND DISPOSITION

a. |Three tabulated copies (250 ft increments) of all rawinsonde data and 3
copies of all surface observational data and autographic charts will be sent
to the following addressee:

Field Command, DNA
ATTN: FCTOH
Kirtland AFB, KM 87115

b. |Data reduction of detonaticn, firekall, surface-surge, shock wave expansions,
cloud formation, ejecta trajectories, and analysis of simultaneity of booster
initiation, detonation velocity, uniformity of detonation, shock wave
separation, fireball characteristics, cloud characteristics, shock or cloud
anomaiies, and shock wave velocity and amplitude will be provided. The user
is requested to work closely with data analysis personnel during the data

.t T s mmin vt e

- ——— e

reduction period to assure the reports are complete and in an acceptable
format.
STEWS-NR-P Form § STEWS-NR-P SOP 70-10c
1 Aug 78 15
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APPENDIX k-3
OPERATIORS DIRECTIVE o. 96 30 4 A

MILL RACE

(PROGRAM SHORT TITLE)

OR TEST
DESIGNATOR(S) TEST TITLE
A Dual Unmanned QF-86E Drone Flyby

The support plan in this OD is based on the capability of the Range to
provide support indicated, subject to availability when scheduled.

FEO L. Measows 678-1622
NR Project Engineer Telephone ho.

FOR THE COMMANDER:

31 A 51

DATE 7

7

THIS DOCUMENT IS CANCELLED WHEN NOT SCHEDULED WITHIN A TWO-YEAR PERIOD

. (4
Technical Director, NR

WHITE SAADS MISSILE RANGE
NEW MEXICO Eve
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0D NO: 963044 DISTRIBUTICN REVISION W7 ‘
OR TEST
PARAGRAPH 1020 DESIGNATOR{S): A
AA. . L e e e e e e e e e e 1 AIR FORCE
AFC . . . . . .. .. .....0 AD-RUC. . . « « ¢« & v v v . .. 1
ATZC-MDMC-SE . . . . . . . .. 1 Cdr, 6585 Test Gp, ATTN: AD-RUM,
Holloman AFB, NM 88330. . . . . 1
CONC-TWS. . . . . . .. .. . .10
Cdr, 6585 Test Gp, ATTN: ATO,
DELAS-DP . . . . . e e e e e s 2 Holloman AFB, NM 88330. . . . . 0
FE-ER . . v ¢« ¢ ¢ ¢« ¢ v v o o 1 Cdr, Armt Div
ATTN: AD-TEPA, Eglin AFB,
LG-R . ¢ v v v ¢ it vt e . 3 FL 32542 . ..........0
NR-AC . . . .. .. e e e e e 5 Field Command, DNA
ATTN: FCTOH
NR-CF . . e e e e e e e 1 Kirtland AFB, NM 87115 . . . . 10
NR-CR . . .. 6 HQ, Defense Nuclear Agency
ATTN: SPAS
NR-D - e e e e e e s 8 Washington, OC 20305 . . . . . 2
NR-CS . . . . .. . R KAMAN Avidyne
ATTN: DR, J. R, Rutenik
NR-CS-DMA . . S § 83 Second Avenue
North West Industrial Park
NR-PD . . . . .. . A - Burlington, MA 01803 . . . . . 2
KR-PR . . . . .. . .. 1 TE-MF . . . . v v o v v .. . 15
NR-CU .. . .0 e .
PL . e e e .0 e e e e e e e e PPN
DP-F. v ¢« ¢« v e v v v e e e e 1 NOMTF . . . . .. .. . ..0
oP-S. . . .. SR |
269
- - - -‘-.~fo’?-3‘-:
.‘ r " \




NO:

LDS
PARA

963044 - £ } H
= OPERATIONS DIRECTIVE |REVISIoN MO

DESIGNATOR(S) : R

1100

1700

PROGRAM AND TEST INFORMATION

Progran Information

(i) User: Defense Nuclear Agency.

(2) Sponsor: TE-MF, telephone 678-2018.

(3) Priority: 3.

Test Information .

(1) User Test Conductor: Mr. Normand, telephone 679-9525.
(2) User Control Point: QF-86 Operations, Northrup Strip.
(3) Range Contro) Point: Bldg 300, Console 8 or 9, telephone 678-2221,
{4) OR Test Designator/0D Comparison

TEST DESIGNATOR 0D Test Title

A 96304A Dual Unmanned QF-865 Drone
Flyby

(5) Test Description: Two unmanned QF-86E's will take.off and land at
Northrup Strip under control of the Mobile Ground Station (MGS). Aircraft
will take off and will be handed off to DFCS Control thru the Fixed Ground
Station (FGS). The DFCS will fly the aircraft thru a formation racetrack
over the 90 mile area.

(6) Security Classification: No classified data will result from tests
conducted under this 0D,

(7) Operating, support and data limitations

Uos .
PARA  LIMITATION

2000 1. Either QF-86E will be destroyed at the discretion of the MFTSM
if it crosses the safety boundary, endangers a sensitive area, or
if, in his judgement, continuation of the flight will create a
hazardous situation.

2. Any manned aircraft employed in conjunction with this test must
remain at all timas a safe distance from the drones, as WSMR cannot
guarantee warning of a destruct acticn.

3. QF-86E's may not exceed safety boundary shown on maps on pages 2
and 3.

TEST ENVELCPE INFORMATION
Test Limits - QF-86E Targets,

(1) Failsafe timer setting not to exceed 9 seconds.

1 Aug 78

STEWS~NR-P Form 4 1 STEWS-NR-P SOP 70-10c¢
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NO:

DS
PARA

83022 OPERATIONS DIRECTIVE ECVISION No:

OK TEST
DESIGNATOR(S) : A

1800

2000

(2) Target heading prior to intercept: 164°T + 1°.
(3) Target speed: 400 FPS.

Air Space Operations: Air space operations are shown on UDS Map 5 on page
5. Flight profile is shown on pages 6 and 7.

OPERATIONAL HAZARDS

STEWS-NR-P Form 1 #7GT-FSI-1 and #TGT-FSI-2 2pply for the QF-86E flights.
TEST OPERATIONAL CONCEPTS/SUMMARIES

Test Events

EVENT
NO  +TIME EVENT

1 Mid User submits monthly forecast.
Month

2 -6C0  User submits schedule request.
3 -1WD  User briefs WSMR support elements.

4 -6Hr  WSMR starts master countdown (MCD). See MCD beginning on page
A-1.

Flight Safety Operations Concepts/Sunrraries

(1) Termination Method

The fajlsafe system is enabled by Vega, DFCS,.and UHF uplink command
shortly after takeoff and includes a delay timer which is activated by any
of the failsafe conditions and resets automatically upon correction of
these conditions prior to timer expiration. This delay timer must be
adjusted to a value such that the elapsed time from interrogation loss to
destruct does not exceed 5 seconds for UHF and Vega LOC and 9 seconds for
UHF, Vega and DFCS LOC.

(2) Roadblocks: (See maps on pages 9 and 10).

(a) Road 5 at Stallion to SBT.

{(b) Road 7 at Stallion to SBT

(c) Road 12 at Road 8 to WBT and SWBT.

(d) Road 9 at Road 6 to NBT,

STEWS-NR-P Fomm & 4 STEWS-NR-P SOP 70-idc¢
1 Aug 78
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Apprux. Path of Drc-es

Pattern Entry and Ist Orbit:

Altitude €000 ft ™SL
Separation:

200 ft x-y
200 ft ah

Positions at blast intercept from GZ
Drone A - 2447 ft x-y

400 ft AGL
Drone B - 6585 ft x-~y

400 ft AGL

e
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. o
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<

o ’.
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DRONE FLIGHT PATH CCHMTRCGL RECUIRENFNT DURING HOT RUN
Cistance from (! ?él
n

Aititude Heading 3last _intercept -
Drone A 400 ft AGL 163.9 2441 feet
Drone P 400 ft AGL 163.3 6585 feet

\

N 1000 ft.

l h r Prk
, Adpin. Prk
. 244) ft. -~
. south Instr Prk

T
a 574)

' ’ Drone flight path profile.
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NO: G6304A REVISION NO:

Qi OPERATIONS DIRECTIVE [RevIsio

PARA DESICGNATOR(S) : A
" (e) Roid 6 1.25 miles west of Road 9 to WBT.

{(f) foed 10 at Road 233 to WBT,

(g) Road 7 at WANDA to NBT.

(h) Road 6 at HANFORD TQ EBT.

' (i) Road 5 at Road 16 to NBT and EBT.

(3) Evacuations ( See Maps on Pages 9 and 10),

{a) Evacuate an area bounded by the following WSTM coordinates:

-- X = 495,000 Y = 700,000
X = 495,000 Y = 610,000
X = 540,000 Y = 610,000
X = 540,000 Y = 360,000
X = 500,000 Y = 350,000
X = £00,000 Y = 295,000
X = 440,000 Y = 295,000
X = 430,000 Y = 560,000
X = 375,000 Y = 560,000
X = 375,000 Y = 700,000
{(b) Exceptions to evacuation
1 VIP viewing area
’ 2 R-351, T-788, T-817, T7-818, T-830, North Instrumentation Park, South

Tnstrumentation Park and the Administrative Ar2a.
2100 | MEASUREMENTS AND DATA
a. Radar

(1) Sitec/Assignments: R-123 and R-127 will track QF-86A and R-122 and
R-128 will track QF-86B. All radars input to King-1 plot and 81dg 300 RTDS.

(2} Support: Provide position data and provide VICS input.
b. | Telescopes

(1) Sites/Assignments: T-788, T-818, 7-928 anq T-929.

(2) Support: Provide event data over MILL RACE test site.

STEWS-NR-P Form & ‘ 8 STEWS-NR-P SOP 70-10c
1 Aug 73
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ST l OPERATIONS DIRECTIVE ~|REVISION No:
PAﬁf Fixed Cameras PESIGHATOR(S) : :
(1) Sites/Assignments: E-1738 and E-1739.
(2) Support: O0On board cameras to provide aircraft deflection.
2200 § TELEMETRY MEASUREMENTS AND DATA
a.| Systems/Sites: J-1, J-10, J-67, J-110, J-122 and TMV at J-1.
b.| Support: Receive, record, reiay and di;play TM data.
2300 | COMMAND CONTROL/DESTRUCT
a.| VICS
(1) Sites: King-1 FGS, MGS and MTS.
(2) Support: Take off, landing and handoff to DFCS.
b.{ orcs ‘
(1) Sites: Salinas, Rose, Mule, Goat, Bldg 300, Olly, and Granjean.
(2) Support: Fly aircraft in formation racetrack over MILL RACE test site,
c.] Appropriate Destruct transmitters, controlled from King-1 Plot, will be
provided on a frequency of 409 MHz utilizing the following IRIG channels:
FUNCT JON QF-86A QF-86B '
ARM 1 and 5 2 and 4
DISARM 1 and 7 2 and 6
Command Destruct § and 7 4 and 6
2400; GROUND/AIR COMMUNICATIONS
a.] Ground to air communications in the frequency range of 225.0 to 399.9 MHz
will be available at the MGS, MTS, QF-56 Operations Northrup Strip, FGS,
King-1, and Bldg 300 when scheduled.
b.| Back up frequency should also be scheduled.
c.] Recording of 6/A communications will be at Bldg 300 and should be scheduled
2700 GROUND COMMUNICATIONS
The following wil) be provided:
(1) A patch voice net between QF-86 Operations Northrup Strip, Range Contr
King-1 and Bldg 300, and DFCS,
(2) Two Class B telephones at Northrup Strip.
fTi‘:i";:’P Form 4 1 STEWS-NR-P SOP 70-10c
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NO: 96304A ry .

oL OPERATIONS DIRECTIVE |EENZSION No:

PARA DESIGNATOR(S) : A
(3] Existing UAF radios at Northiup Strip, PGS, FG> Lonsoté at King-I ang
OFCS at 8ldg 300.

(4) Circuit 36056 to provide a sync, signal from OFCS to the Fire Contro)
van at MILL PACE site.

2800 | OTHER COMMUNICATIONS
a. | IRIG B timing circuit 42279 will be provided to the DFCS,
b. | Television
(1) Sites: Vv-0336 at T-830, v-0482 at T-818, V-0483 at T-788.

(2) Support: V-0201 relay at Atom, V-0236 receive and transmit at Alamo
Peak and receive and display at King-l.

' 3000 | REAL-TIME DATA DISPLAY AND CONTROL

a. | Digital display of QF-86 altitude and velocity will be provided at King-1 and
81dg 300 0COF,

b. { X-Y and H-T positivn plots of the QF-86's will be provided at King-1 and 81dg
300 OCOF,

c. | An event signal from the DFCS will be generated by the 1108 computer to
indicate T-3.5 minutes.

3200 | METEOROLOGY

a. | Forecasts - Standard WSMR 24 hour (teletype) forecasts will be available.
Ucer may phone Duty Forecaster 678-1032/2605 for an updating.

b. | Observations - Standard surface observations to include:

(1) Wind speed and direction
(2) TYemperature (°F)

(3) Dew Point (°F)

(4) Relative humidity (X)
Pressure (in/hg)
Visibility (miles)

Cloud coverage (%)

Cloud heights (ft/AGL)

5
6
7
8
9) Precipitation (type/anmt)

o~ — o S~
L

will be taken at the Northrup Strip and Stallion Met Sites at T-2 hours and
7-45 minutes. Data will be phoned to the Mill Race Test Director at K-1,
phone 679-2704.

3300 § RECOVERY

This test is assigned Recovery 3/1. Coordination telephone is 688-3313.

STEWS-NR-P Form & STEWS-NR-P SOP 70-10c
1 Aug 78 12
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3 OPERATIONS DIRECTIVE |[ERVISION No:
PARA DESIGNATOR(S) : A

3400 | OTHER TECHNICAL SUPPORT
Frequency Control and Analysis
(1) sStation Plan: WSMR (1), HAFB (1),

(2) Frequency Protection Plan

NOMENCLATURE FREQ RFPC AEB
OR FUNCTION (MKz) (+MHzZ) (kHz) RFA
AN/FPS 16 As Sched 5 8,000 WS 831
AN/FPS 16 As Sched 5 18,000 WS 532
Transponder As Sched 7.5 4.000 WS 532
A/G Commo As Sched 0.075 6 WS 185
MGS Uplink 5800 7.5 5,400 AFC 149-A
MGS Dnlink 5880 7.5 13,000 AFC 149-A
nFCs 91§ 13.0 150 WS 583
™ (*A") 1515.5 7.5 5,400 AFC 149A
™ ("8") 2213.5/ 0.6 650 AFC 433

' 2215.5/

2219.5

Destruct X-mitter 409 0.25 205 WS 026
Radar Altimeter 4300 NR 2500 AFC 149-8
ARM 409.475 0.04 160

4000 | COORDINATE SYSTEM DESCRIPTICN

A1 vector parameters and compcnents will be given relative to WSCS. For
the special pitch measurements, pitch is defined as the angle between a
plane normal tc the WSCC S02¢/500k gravity vector and a line through the
longitudinal axis of the aircrart (fore and aft extreme points).

4200 | DATA DELIVERY AND DISPOSITEON
a. 1 Drone command and control TM data and trajectory plots:
Flight Systems, Inc.
P. 0. Box 903 Bldg 1082
Holloman AFB, NM 88330
b. | Data tapes from WSMR TM stations:
6585th TG-TKO

ATIN: Mr. Thomas R. Bruce
Holloman AFB, NM 88330

STEWS-NR-P Forn 4 13 STFWS~-NR-P SOP 70-10c
1 Aug 78 -
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APPENDIX B-4
OPERATIONS DIRECTIVE No. 96 308 A

MILL RACTE

.........................

(PROGRAM SHORT TITLE)

OR TEST
DESIGNATOR(S) TEST TITLE
A B-52 Fly Over

The support plan in this OO0 is based on the capability of the Range to
provide support indicated, subject to availability when scheduled.

L syizadtace 678-1622
NR Project tngineer elephone No.
o 2. ,é§§E74{;;1 i

FOR THE COMMANDER:

T A. $00DE
Eﬁ?hnical Director, NR

THIS DOCUMENT IS CANCELLED WHEN NOT SCHEDULED WITHIN A TWO-YEAR
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OR TEST
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OR TEST >
DESISNATOR(S) TESY TITLE

A Altitude Pressure Measurements (APM)

- Mill Race

The support plan in this 0D is based on the capability of the Range to
provide support indicated, subject to availability wnen scheduled.

NR Project Engine tE;”,,4/ ielephone No.
fOR THE COMMANDER: Leat (1:’f7 . . 44?9§9woy—/¢vgmr
D

BART R. GOODL TT_DATE
e~

Technicai Director, AR
THIS DOCUMENT IS CANCELLED WHEN NOT SCHEDULED WITHIN A TWO-YEAR EERLDD

WHITE SANDS MISSILE RANGE

NEW MEXICO
RMN

298




00 KO: 9791€A DISTRIBUTION REVISION NO:

. OR TEST
PARAGRAPH 1020 DESIGNATOR(S): A

Y S | AIR FORCE
AFC-........-....O AD’RUC...-..-.-...ol

ATZC-WMC-SE e * e ® & 9 e v @ 1 Cdr, 6585 TeSt Gp' ATTN: AD'RUM,
Holloman AFB, NM 88330. . . . .1
CCNC-T“S-.....--...-IO
Cdr, 6585 Test Gp, ATTN: ATO,
DELAS-DP ¢ 4 ¢ v « ¢ o ¢« o « ¢ 2 Ho)loman AFB, NM 88330. . . . . 0

—t

Cdr, Armt Div
ATTN: AD-TEPA, Eglin AR,
FL 32542 @ ¢ ¢ o o o o v s .+ 0

FE‘ ER e & ® & 8 & o * T s v & »
LG‘R * & ® @ o ® o e @ s o o
NR‘AO ® ® @ @ o © @ ® o v * o ¢

¢ o % @ € & ® T v T v e

NR‘CFuocuunnocootc
NR'CR--..:.---.-Q-

NR-CU-......--.-..
NR-D"Q'.'."'Q'. TE-LG.-...-.-....-IS

NR‘CS-.---'o-oo.vo TE'PY..-...--.---;I

— ~N s . ] (=] [o,] [ oad (3,1 (78]
-
.
.
\c
-
.
-
.
.
-
.
.
.
.

NR‘CS'DMA.-------... TE‘PS.Q.'.....!".I

—
.
-
.
L]
L]
e
]
.
L]
L]
-
L]
L]
L]

NR-PA v ¢ o v ¢ ¢ v o o v o o
NR-PR o o ¢ v o v s o o o o o
PL ¢ o o ¢ o o o s o o oo o
QA ¢ ¢ ¢ v s o 0 s 0 0 e 0 e

DP‘F-vcnc..o...ono

— et e O e
L]
e
-
L]
[ ]
.
L]
-
[ ]
L]
.
.
L]
.

DP‘S.I..."Q!‘QIQQ

S 9 % ®w ® s ® & ¢ o o v & o e ® @ B 8 ® e e 0 & v e e
¢ ® & 9 8 e O e e e o v o o @ ® ® 8 & * 8 8 & o b e 9 @
® 8 9 ¢ 8 e * e & ¢ ¢ ¢ o @ e« 8 & 8 e & & 8 8 o v ° e =
# 9 o ® @ e ©° ¢ & » @ S 0 o T ® ¢ 9 ® & © & ® 2 & ¢ e
* ° e o e« ® & & @ & ¢ o o S o & @ @ ® % & ¢ & v C o o

299

R R L




- S—
0. 7 A :
TR L OPERATIONS DIRECTIVE |REvision wo:
PARA DESICNATOR(S) : A
TO0 1 F7OGRRY ARy ToST Thi ORIBAT TOI
3. |Program |nformation
(1) User: Sandia Laboratories, Albuguerque, New Mexico.
{(2) Sponsor: ARMTE.
(3) Program Priority: 3.
b. |]Test Information

(1) Test Conductor: Douq Agee, ARMTE, 678-2919/3919.

(2) ARMTE Project Engineer: Howard Huddleston, 678-5901.

{3) User Control Point: Project Control.Console B1dg 300.

(4) Range Contro)} Point: Console 8 or 9, 678-2221, (Bldg 30G).
(5) OR TEST DESIGHATOR/0D COMPAR|SON:

TEST DESIGNATOR(S) 00 TEST TITLE _
A 97916A Altitude Pressure Measurements

{APM) - Mill Race

XA 97916XA APM Dress Rehearsal

(6) TYest Description: Four telemetry equipped, parachute retarded,
canisters will be dropped from an A-7 aircraft over the MILL RACE EVENT. The
A-7 will fly a heading of 10°T at 360 KTAS at an altitude of 35,000 ft MSL.
The first canister wiil be released at T-Gim 30 sec and subsequent canisters
will be dropped at 30 sec intervals with the last canister to be released at
T-0 in the MILL RACE countdown. Two practice runs for vectoring the aircraft
will be conducted prior to the hot run. Each canister is a modified flare
canister, 5 inches in dianeter, 36 inches long painted flame orange weighing
22 1bs with a 16 ft diameter white parachute, The illuminant and ignition
components have been removed and replaced with instrumentation. The
parachute timer will deploy the parachute 6 sec after release which will
initiate TM equipment turn on, The first canister is to be released at minus
1.5 minutes so that it is closest to being over ground zero when the shock
wave reaches it appraximately 30 seconds after shot time. The other three
canisters will be released at 30 second intervals on the flight course of 10°
true. The last canister will be released at T-0 in the MILL RACE countdown.
The no-wind range is 2700 feet and the effect of a one knot wind during the
time before shock arrival is 250 feet. Total time of fall is 26 minutes.

The 20ne wind effects for the entire trajectory are as follows:

lone Recarded free Fall

(x-n) (ft/knot) (ft/knot)

25-30 390 30

20-25 420 33

15-20 460 36

10-15 500 40

5-10 560 _ 45
STEWS-NR-P Form 4 1 STEWS-NR-P SOP 70-10c
1 Aug 78
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N B OPERATIONS DIRECTIVE - [SRVISION RO
PARA : DESIGNATOR(S) : A

The no-wind free fall range of 3 unit will be $800 ft if the chute fails to
opea and will have a time of fa:l of 2 min & sec.

(7) Security classification: No classified information or data will result
from this test,

uos
PARA  LIMITATION

1400 Records do not show authority to use the following frequencies on
WSMR: TM frequencies 2210.5, 2226.5, 2232.5, 2240.5 MHz and VHF
frequencies 167.85 and 168.45 MHZ. The project must obtain
authorization before these frequencies can be scheduled. (TWS).

1700 | TEST ENVELOPE INFORMATION

o e e————— s ——— - —

a. | Test Limits

(1) Aircraft

{a) Release altitude: 10667m (35,000 ft)
(b) Speed: 360 KTAS +50k

(c) Heading: 10°T

(2) Drop Limit§

¢ epma = o et B eh cmemt—. o —

(a) The A-7 which wi' drop the canisters must be positioned such that at
the point of each release no part of an unretarded (parachute fails to open)
3-sigma impact prediction area comes closer than one nautical mile to any
manned site, or any evacuation area boundary. If the aircraft cannot be
positioned, the drops will not be allowed to occur, Further, no drops will
be allowed to occur if any part of a 3-sigma retarded impact prediction area
ellipse exceeds WSMR boundaries.

b, | Operating Limits. Impact prediction data for both retarded and unretarded
drop conditions must be made using the most current meteorologic data
available.

¢. | Airspace Qperations

See STEWS-NR-P Form 46-e¢ airspace map for air:pace operations, page 4,
1800 | OPERATIONAL HAZARDS

Ground Safety

SOP NR-CS 47-80 is applicable to recovery operations.

STEWS-MR-P Formm & 2 STEWS~NR-P SOP 70-10c¢
1 Aug 78 .
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Ml IR eas cch andr Ran: a4

. 9191 :
o5 = OPERATIONS DIRECTIVE ~|AEustor to:
PARA DESICNATOR(S) : A

2000 |TEST OPERATIONAL CORCEPTS/SUMMARIES

EVENT

4. Test Events
EVENT
KO STIME
1 -7HD
V4 -%0
3 -3WD
4 -1W0
5 -2H
30M
6 +ASAP
7 +ASAP

8 +ASAP

2100 | MEASUREMENTS
a. Rader

A-7:

(2) Support:

User submits DA Form 3903 to NR-DK for documeniary photo-
graphy.

User submits schedule to NR-CR,
User briefs NR-CS.
User briefs Major Coordinate Elements.

WSMR starts master countdown (MCD). See MCD beginning on page
A-1.

User provides NR-CF impact data on test unit.

User provides NR project engineer. 678-2786, deviations to
post-test support.

NR project engineer submits Post-Test Counterorder (PTC) to
WSMR support elements for post-test support deviations.

b. [ Flight Safety Operatinna) Concepts/Summaries
(1) Termination Method: NA.
(2) Roadblocks and Evacuations: See MFSOP for 00 96304A.

AND DATA

(1) Sites/Assignments:

R-351

Canister 1: R-124
Canister 4: R-125

Transponder Track A-7, record DIGS. Input to Building 300;

skin track canisters to impact, record DIGS/AGC, input to Building 300.
(3) Data Priority: 1A

(4) Safety Prior{ty: 1A. One radar required for A-7 track and one radar
to track first and fourth canister for impact prediction.

STEWS~-NR-P Form 4
1 Aug 78

3 STEWS-NR-P SGP 70-10c
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NO: 379164 REVISTON NO:
uDs OPERATIONS DIRECTIVE |REUIELO ]
PARA DESICUATOR(S) : A
b. AME
(1) Sites: Cube and Laura.
(2) Support: TYrack canister #2 & I3, record data for post flight, input
8ldg 300.
(3) Data Priority: 1A.
2200 TELEMETRY MEASUREMENTS AND CATA
2. | Sites: RF #1: J-10, RF #2 & 3: J-110, RF #4; J-138.
b. Support: Track and relay RF-2, 3 & 4 to J-10. Track RF-1, receive BF-2, 3 é
4, record all RFs,
c. | Data Priority: 1A,
2400 | AIR/GROUND VOICE COMMUNICATIONS
Air/ground radio communications in the frequency range of 225.0 to 399.9
will be available to the vectoring personnel at the OCOF. The user must
schedule all frequencies required.
3000 | REAL-TIME DATA DISPLAY AND CONTROL
a. | Plotting boards at the OCDF will be provided as follows:

NO TYPE GRID PLOT

1 XvsY 1000 yd/in A-7
Hvs Y 4000-35000 MSL A-7

1 Xvs Y 1000 yd/in Units #1 & 4 (radar)
Hve R 4000-35000 MSL Units #1 & 4 (radar)

1 Xve ¥ 1000 yd/in Units #2 & 3 (AME)
Hvs & 4000-35000 MSL Units #2 & 3 (AME)

STEMS-NR-P Form &
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2. OPERATIONS DIRECTIVE  [REVISION No:
PARA DESICNATOR(S) :
b. Digital displays as follows:
KO 1YPE 01SPLAY UNITS
1 velocity A2 Ft/sec
1 Altitude A-7 F:
4 Altitude A)) units Ft
4 Velocity A1l units Ft/sec
4 Velocity A1l units Deg
Vector Az
3100 | PHOTOGRAPHY
Documentary photographic support will be provided as requested on a
photographic work order, DA Form 3903, submitted to NR<DX, Bldg 1621, §
workdays prior to need.
3200 | METEORQLOGY
a. | Forecasts. Standard WSMR 24 hour (teletype) forecasts will be available.
b. | Observations. Upper air observational data will be provided from rawin-
sonde balloon observation releases as follows:
SITE TIME
MINE T-4 hours
AFSWC T-2 hours
MINE T-2 hours
AF SWC T-0 hours
Data will be collected from curface to 45X ft MSL, The T-4, T-3, end T-2
hour. releases will be reduced in the following layers and data will be
phoned to Test Conductor 678-2676/2817/2017 ASAP.
Surface to 10K fi MSL
10K ft to 15K ft MSL
15K ft to 20K ft MSL
20K ft to 25K ft MSL
25K ft to 30K ft MSL
30K ft to 35K ft MSL
Also direction and speed at 35X ft MsL.
STEWS-KR-I Form 4 T STEWS-NR-P SOP 70-10c
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OR TEST
DESIGNATOR(S) &

3300  JRECOVERY

a. Classification:

3400 [OTHER TECHNICAL
Frequency Contr
(1) Station P

(2) Frequency
be scheduled wi

b. (Disposition. All debris will be recovered by the user,

Class 3.

SUPPORT
ol and Analysis
an: WSMR (1), Albuquerque (1}

Protectior Mlan. All usage of the following frequencies must
th the Range Scheduling Committee.

Project Comm
Telemetry

*See Parz 1100

The WSCS =ight
Ground 23 as

NOMENCLATURE FREQ RFPC AEB RFPC
OR FUNCTION MH2 Mz kHz (+MHZ)
Range Radar As Sched WS 531 8000 )

v . As Sched WS 532 18000 S
Transponder " WS 532 4000 7.5
A/G Comm “ Ws/185/ 6 0.075

ADTC 66-77

4000 | COORDINATE SYSTEM DESCRIPTIONS

or heading of the drop aircraft (10°) positive North and X axis will be
positive east of the flight path.

The WSTM coordinates for MILL RACE Ground Zero are:
X = 455,986.68

Y = 629,209.61
H= 4,912.56

*
*

for limitation.

hand cartesian coordinate system will be used with MILL RACE
the origin. The Y-axis will be directed through the longitude

STEWS-NR-P Form 4
1 Aug 78

7 STEWS-NR-P SOP 70-40c¢

306

---.---------ll--lIIllIIIlllIIlllllIIIIIIIIIIIIIIIIIIIIIIIJ




e s b L3 t{_’l

S en S m T e e e S MG LY L S S T | W A A W - T O ,,

e - N B o kb D s w e

e e e e A S, B

. 97616A - . ]
o OPERATIONS DIRECTIVE ~[ievision wo;
PARA DESICNATOR(S): A
4200 DATA DELIVERY AND DISPOSITION
. Disposition: Real-time ond raw data which is aviilable on the test day will
be delivered to the test team. Data not delivered on the test day will be
delive-ed to Mr. Robert Pace, Bldg 1690, WSMR, 678-1248/1249.
b. Real-Time and Raw Data
1TEM DATA DESCRIPTION MEDIA/COPIES DELIVERY/MAILING TIME
T A7 Fosation PLOTTING Bds/1 1 hour
2 Orop Unit Position Plotting Bd/ 1 hour
(Radar) 1 Per Unit
3 Drop Unit Position (AME)  Plotting Bds/ 1 hour
1 Per Unit (2)
4 Meteorological Wind Phone Call ASAP
Speed & Direction
5 ™ Oscillograms Strip Charts/l 2 hours
6 ™ Mag Tape Tepe/l 2 hours
C. | Final Data
ITEM DATA 0 7CPIPTION MEDIA/COPIES DELIVERY/MAILING TIME
T Positivn Data A-7 L Listings/] 20 workdays !
Drop'Units (Radar)
Position Date Listing/1 20 workdays
Orop Unit (AME)
Meterological Wind Listing/3 7 workdays
Speed & Direction
STEWS-NR-P Form & 8 STEWS~NR-P SOP 70-10c¢
1l Aug 76
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APPENDIX C-1

DEPARTMURT OF THE ARMY *WSMR Reg 385-15
WHITE SANDS MISSILE RANGE
KWhite Sands Missile Range, New Mexico 68002

Regulation
No. 335-15 10 April 1972
Safety
SAFETY STANDING OPERATING PROCEDURES
TABLE OF CONTENTS
Paragraph Page

Purpose 1 . 1
Scope 2 1
Definition 3 1
Policy 4 1-2
Responsibilities 5 2-3
Procedures 6 3-4
References 7 5
Appendix h. SOP Format for Explosives Operations A-l
Appendix b. SOP format for Operations Involving B-1

Ionizing Radiation
Appendix C. SOP Format for Operations Involving <-i

Electromaaretic Radiation
Appendix D. SOP Tormat for Laser Operations D-1

1. PULRPOSE. To prescribe policy, procedures, and responsibilities relating to the
development and approval of Safety Standing Operating Procedures (Safety SOPs).

2. SCOPE. Applicable to all organizations and agencies engaged in hazardous
operations at or . Zer the jurisdiction of the White Sands Missile Range (WSMRj.
Excepted are those :tnant organizations which are specifically excluded by separate
contracts or agreements approved by the Commanding General, WSMR.

3. DEFINITION. Hazardous Operations. Operations involving propellants, explo-
sives, or ammunition; highly flammable or toxic products; high pressure gases;
ioniziny radiation; microwave emission; laser/maser experimentation; and any other
operation which the Chief, Safety Office determines to be hazardous.

4. POLICY. In compliance with USAMC Regulation 385-100, an approved Safety SOP is
required for each hazardous operation. The SOP will provide Detailed Operating
Instructions (DOI) for each phase of the operation. Applicable portions of the
approved Safety SOP° will be conspicuously posted at the site of each operation.
Exceptions to the SOP requirements may be mace as follows:

*This regulation supersede: WSMR Regulation 385-15, 29 Sepiember 1970.
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SMR Reg 385-75 10 April 1972
a. For one-time operations, the Chief, Safety Uffice may, at his discreticn,
accept a request on DA Form 24%0 in Vieu of a formal SOP. Such requests will spec-

ificelly indicate the nature and location of the proposed operation and identify the
hazards involved and the safety measures designed to minimize such hazards.

b. SOPs for radar operations will provide, in lieu of the DOI, identification
of all safeguards and safety procedures which will be employed to insure safety of
operations. The SOP will alsc identify hazardous areas, including “limited occu-
pancy" and "denied occupancy" areas and "aircraft exclusion zones," and general
warning signs as applicable, and will specify controls to be exercised over such
areas.

5. RESPONSIBILITIES.
2. The Chief, Safety Office will:
(1) Establish safety stendards and requirements.

(2) Assist chiefs of orgenizations and supervisors in the-identification of
hazards and required protective measures and/or equipment.

(3) Coordinate with chiefs of organizations in the development of Safety SOPs
for hazardous operations.

(4) Coordinate with the Installation Surgeon in all matters relating to health
aspects of environnentel hazards including, but not limited to, jonizing radiaticn,
nicrowave emission, laser/maser operations, and toxic materials.

(5) Review and approve for Command all Safety SOPs pertaining to hazardous
operctions.

(6) Conduct pericdic inspections of hazardous operations and/or areas to insure
compliance with applicable Safety SOPs and other pertinent safety requirements.

b. Chiefs of organizations will:

(1) Coordinate with the Chief, Safety Office to insure identification of all
hazardous operations and/or areas.

(2) Regquire development of, and compliance with, Safety SOPs and other
pertinent criteria for hazardous operations.

(3) Take necessary action to insure a copy of Safety SOPs are available on site
pertinent to operations(s) being conducted in accordance with same.

C. Supervisors will:

(1) HMaintain continuing surveillance of operations and/or facilities to insure
prompt identificaticn of actual or potential hazards.

(2) Maintain adequate and timely safety SOPs for hazardous operations.

317




10 April 1972 WSMR Reg 3co-15
(3) Enforce Safety SOP requirements and other applicaole Safety crit«ria.

d. Each individual is responsible for compliance with applicablc Safety S0Ps
and other pertinent Safety instructions.

6. PROCEDURES. The following procedures apply to the preperation, approval, zupli-
cation, and revision of all SOPs, with exceptions as noted in paragraphs 4a ar? 4o,
above.

a. Preparation of Safety SOPs.

(1) Safety SOPs will conform insofar as possible to the applicable forma:s
outlined 1. Appendixes to this regulation. 1f none of the existing formats are
applicable, the Safety Office will furnish necessary guidanc-.

(2) The Safety S0° will contain DOls for each hazardous operation. The L.i
will also specify:

(a) Applicable safety protective clothing and equipment requirements.
(b) Static grounding requirements where applicable.

(c) Safety inspection ond equipment requireients.

(d) Other applicable safety requirements.

(3) Manufacturers' instructioas, technicel publications, engineering orgers,
and similar documents may be submitted for approval in lieu of the DUl. o>uch
documents must include or be accompanied Ly a statement identifying the source 2nd
the applicable portions of the publication,

{(4) The SOP will be written in segments so that applicable portions can be
posted at point of operation.

(5) Each Safety SOP relating to hazardous operations will include appropriate
emergency procedures and procedures for disposal of hazardous material.

b. Preliminary Approval. Safety SOPs will be prepared in draft form and
presented to the Chief, Safety Office for preliminary review and comment. The
Chief, Safety Office will at this time effect any coordination required by para-
graphs 5a(3) and (4), above. A minimum of ten workdays are required for Safety
Office review. The cnly exceptions to this will be in case of emergency.

¢. Final Approval and Publication.

(1) Following preliminary approval, draft SOPs will be prerared in final form
on multilith duplimat masters or other reproduction media. The originating organi-
zation will ovtain any concurring signatures specified by the Chief, Safety Office
under provisions of paragraph 5a, above. The SOP will ther pe forwarded to the
Chief, Safety Office for final approval, signature, and numbering.
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YSMR Reg 385-15 10 April 1972

(2) The signeZ and numbered SOP will be reproduced by the originating organization
and distributed to all interested activities and concurring agencies. Three copies
of each SOP will be furnished to the Safety Office, which is the office or record.

d. Revision.

{1) Originating egencies will revise each SOP as necessary, to insure its
vimeliness and adequacy. Each SOP will also be reviewed at least annually vy the
originat:ng agency to determine the need for changes and/or additions. 1If no
revision is required, the Safety Office will be so informed in writing.

(2) When & program is completed or cancelled and a SOP is no longer required,
the Safety Office will be notified so the SOP can be rescinded. Revisions will be
nrepared and published in the same manner a&s the original SOPF. Each revised page
will bear the same number as the original page. When a revision has been approved,
the original page will be withdrawn and the revised page inserted in the SOF.
Revisions will be chronologically nuwbered, beginning with "1."

7. REFEREKCES.

a. AR 40-5

b. AR 385-10

c. TB MED 270

d. TB MLD 279

e. USAMC Reg 385-1

f. JSAMC Reg 385-9

g. USAMC Reg 385-25
h. USAMC Reg 385-29
i. USAMC Reg 385-100
J. USATECOM Reg 385-9
k. WSMR Suppl 1 to AR 385-32
1. WSMR Reg 40-8

m. WSMR Reg 40-9

n. WSMR Reg 385-5
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APPENDIX C-2
FCTOH Safety Plan for HE Test

1. PURPOSE

The purposes of this document are to consolidate those policies, responsibil-
ities, and safety materials that are common to all Field Command, Defense Nuclear Agency
(FCDNA) non-nuclear (above ground) high explosive tests and to provide a media to be
supplemented by the Test Group Director (TGD) for each test to delineate the specific
safety hazards anticipated that are unique for that test.
2. SCOPE

This documgr. presents the safety policies and reference materials that are
pertinent to the FCONA high-cuplosive testing program. It is intended to provide guidance
and controls for dealing with hazards that are associated with high-explosive tests.
3. APPLICATION

This document is applicable to all above ground high-explosive tests, regardless
of test location. All participating organizations will comply with the solicies contained
herein. The TGD may permit variance if, in his judgment, the test- cannot be otherwise
accomplished. In such cases, adequate alternative safety procedures will be estabiished,
approved, and published. When a conflict exists between the requirement of this document
and other instructions or procedures, the procedure providing the most stringent or high-
est degree of protection will be foliowed. Decisions of technical interpretation will be
refined through the TGD to the FCDNA Safety Engineer/Officer for resolution. Mandatory
safety requirements are indicated by the use of "will" or "shall."”
4, DEFINITIONS

a. Hazard Classification --

Class 1 - Safe. No hazard to personnel, experiments or test system compo-
nents.
Class 2 - Marqinal., Potential hazard to personnel and experiments and/or

test system components which can be controlled by special handling and minimum use of
protective clothing and equipment.
Class 3 - Critical. Could result in injury or iliness to personnel, exten-

sive damage to experiments and/or test system components unless controlled by limiting
personnel access or by using special protective clcthing and equipment and/or remote
handling devices.

Class 4 - Catastrophic. So hazardous that no preventive or protective mea-

syres cen be taken to reduce a hazard below a calculated risk.
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b. Prearming -- The act of inserting a detonator or detonators into an explo-
sive charge or experiment,

c. Arming -- The act of removirg the shorting cap or plug from firing cables
that are inside a primary lockout, testing for extraneous currents, and connecting for
firing.

d. Limited Access Zone -- A zone in which access to work areas is restricted to
those persons directly involved in handling hazardous items and/or participating in a
specified hazardous operation (normally for a specified time).

€. Contrc’led Access Zone -- Same as "limited access zone" except that access
is allowed to those activities and personnel which produce minimum interference with the
specified hazardouc operation.

5. GENERAL
It is the policy of FCONA to ensure that test technical objectives are accom-

.

plished within the constraints imposed by the need to provicde an operational environment
which will:

a. Avoid loss of life or injury to personnel.

b. Preclude damage or destruction of equipment.

The DOD/FCONA and DOD/FCDNA contract agencies will obtain approval of the in-
stallation safety officer prior to initiating any hazardous operations or introducing
hazarcous materials. Test personnel will conform to the industrial safety standards and
codss contaimed in the references of Section 17, and to those prescribed by the disci-
plines of Fire Protection, Environmental Control, Industrial Hygiene, Sanitation, lonizing
and Non-lonizing Radiation, Medical Support, and Traffic Safety.

6. GENERAL RESPONSIBILITIES

a. Manager, NVOO or Chief, Safety Office WSMR: Has overall responsibility for
the health and safety of all personnel and the general public at their respective instal-
lation.

b. Test Directorate, Field Command: Within Field Command, FCT is responsible
for safety activities at DOD/FCDNA test sites and has direct responsibility for the safety
of assigned personnel. The responsibility is executed through:

(1) The FCT Safety Engineer who provides technical advice and assistance.
(2) The TGD who is responsible for coordinating and controlling those test
activities which fall within his purview during the fielding period. He is directly
responsible through his military chain of command for the safety of all personnel assigned
or attached to his staff. '
7. SPECIFIC RESPONSIBILITIES
a. Test Group Director:

Coy
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(1) Will publish and distribute a test safety supplement as required by
this document. The supplement will implement this document for the specific test and will
address the unique hazards associated with the test. The analysis of the hazards associ-
ated with the experiments, vhen approriate, may be issued at a later time under a separate
cover. Both portfons of the supplenent will be complcted and distributed prior to begin-
ning field assembly and installation.

(2) During the fielding phase, will formally assume responsibility for the
test site.

(3 Will be responsiblie for the safety of all personnel and equipment
assigned to the test site.

b. Test Group Safety Officer: )

(1) Will be the primary contact for safety for the specific test.

(2) Will provide safety coordination and administrative assistance to the
TGD and project agencies.

(3) Will collect all safety documentation from project agencies.

{4) Will supervise the preparation and implementation of the Event Test
Safety Plan.

c. Test Group Safety Engineer (TGSE) (when assigned):

(1) Will provide technical advice and assistance to the TGSO as required
during the planning and execution phases of the specific test. '

(2) Will provide the staff support required to assist the TGD in the execu-
tion of the safety documentation and safety coordination responsibilities. Safety respon-
sibilities incl:des but is not limited to:

(a) ldentifying potential hazards unique to the designated area,
facility, site, or operation which is outside the normal hazards associated with the
construction crafts involved.

(b) Assuring that all other organizations have adequate procedures for
safely conducting their portions of such work.

(c) Developing procedures for coping with such hazards if required.

(d) Assuring that precautionary procedures associated with such haz-
ards are known to individuals entering the area.

{e) Assuring that work activities within the test site are operation-
ally compatible and do not adversely affect the health and safety aspects of any other

. operation(s).

(f) Assuring that fire protection, medical facilities, trained first
aid personnel, and related supplies are available during all working hours, commensurate
with the hazards involved.
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d. Project Agencies:

Each agency Project Officer will insure that all agency personnel partici-
pating in DOD/FCDNA tests camply with the safety requirements included in this document.
The Project Officer will camply with the instructions of the TGD on all items related to
safety.

(1) Experiment Safety. Each project agency providing experiments for a
test will identify and report all hazards and will develop and pramulgate written proce-
dures for its employees to insure safety during experiment installation, checkout, and
recovery. These procedures will be made availabie for review by the TGD, if so requested,
not latc- than 90 days prior to fielding. These procedures will describe all hazarduus
materials and items included in the experiment and associated hardware. Etach time a
change is made in the originally reported hardware which modifies safety requirements, the
agency making the change will submit a notice of such change to the TGD. Prior to field-
ing, the notice is due within 5 days of any experimental change. After fielding, the
notice will be submitted within 1 day after the change has been made to the hardware.

(2) Containment of Explosives, °ropellants; and Pyrotechnics. Project
agencies fielding experiments including quantities of explosives, propellants, or pyro-
technics which have a potential hazard of Class 3 (Critical) or Class 4 (Catastrophic)
(see Section 4 for definitions) will insure that their experiments do not produce poten-
tial dangers to adjacent experiments. The TGD may require agencies to demonstrate con-
tainmment of their samples prior to their deployment to the field. Those agencies fielding
experiments including quantities of explosives or pyrotechnics which have a potential
hazard of Class 2 (Marginal) may certify contaimment of their samples, in writing, to the
TGD. No explosive, propellant, or pyrotechnic sample will be shipped to the test location
or installed without prior approval of the TGD.

8. ACCIDENT REPORTING AND INVESTIGATION !
2. Reporting Responsibilities and Procedures

(1) Each person participating in a DOD/FCDNA test is responsible for re-
porting to his Project Officer or supervisor every industrial injury which he sustains.

(2) The Project Officer, supervisor, or other responsible individual at the
scene of mishap will: .

(a) Obtain the required emergency services by following the emergency
instructions applicable to that area.

{b) Report any accident involving a disabling injury or any accident
which would adversely affect an experiment to the TGD or TGSE by the most expeditious
means.

(3) The TGC will repori all occurrences defined by local health and safety
standards as soon as possible. The TGD also will report these occurrences to FCDNA.




b. Accident Investigations. The TGD will investigate all accidents in which
DOD/FCDNA personrel, experimenters, or contractcrs are involved and report the findings as
required by existing DOD regulations.

9. PROTECTIVE CLOTHING AND EQUIPMENT:

A1l participating organizations will provide their personnel with the necessary
personal protective clothing and egquipment for use during operations in which personnel
hazards exist. Participating organizations will provide, for example, hardhats, safety
shoes, protective goggles or glasses, and special equipment for specific ordnance tasks,
such as nonstatic clothing, conductive footwear, etc.

10. EXPLOSIVES

Erplosives will be handled, transported, and stored in compliance with total
health and safety standards. The TGD has jurisdiction over all explosivés in, or related
to, test system components and experiments, and will be notified prior to their arrival at
the test site. Separation of potentially hazardous explosives from inhabited structures
will be based upon appropriate quantity-distance tables.

2. Transportation. The transportation of all explosives related to test system
canponents and experiments is under the jurisdiction of the TGD.

(1) Vehicles. Vehicles used for the transportation of explosives must meet
the requirenents of the installation safety plan. Approved vehicles must carry appro-
priate fire-fighting equipment, explosive tie-downs, signs, and other safety equipment as
required by installation authorities. Explosives will be transported into or out of the
test site only after the responsible agency has developed plans for these operations and
the plans have heen approved by the TGD.

(2) Handling. A1l handling operations will be conducted during daylight
hours and must follow a detailed procedure that has been approved by the TGD.

(3) Storage. The TGD will arrange for appropriate explosives storage maga-
zine(s) for use by FCONA agencies and contractors. The TGD will be notified of require-
ments for storage at least 2 weeks before the explosives are scheduled to arrive at the
test location. Normally, explosives will be stored only in magazines; however, interim
short-term storage may be permitted in other areas of the test site when specifically
approved by the TGD. Explosives will be stored in accordance with explosives compatibil-
fty requirements; that is, initiating explosives and devices, chemical munitions, and bulk
explosives will be stored in separate magazines. All magazines or storage facilities will
be located so as to be in campliance with the quantity-distance tables. Storage facili-
ties will be locked except when storage or removal of contents or maintenance of the
facility is taking place. Access to this facility will be controlled and scheduled
through the TGD.
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(4) Persornel and Equipment. A minimun of two perscns must be present
during work with explosives. One of these will be a qualified explosives engineer or a
technician specifically trained for these operations. The TGD may review the qualifica-
tiors of all explosive handlers. All personnel working on explosives which are not fully
contzined will wear eye protection, grounding straps, nonstatic clothing (cotton), and
nonconductive boots. Explosive electrical ccmponenis will be isolated fram all sources of
extraneous current by keeping these caomponents and all associated objects at electrical
ground. The electro-explosive device, work stands, handling equipment, power supplies,
and all related objects will be grounded. If it is necessary to use power tools or photo-
graphic equipment in close proximity to explosives, usage will be approved by the TGD.

(5) Fire Hazards. No smoki..J, matches, or spark-producing or flame-
préducing devices (cutting or welding) will be permitted inside the storage magazine or
within 50 feet (15.2 meters) of any exposed or uncontained explosivés. The operation of
motor vehicles will be restricted as provided by the installation safety plan.

(6) Electrical Storms. Because there is no positive means of rendering
electrically fired explosives totally insensitive to imduced electrical current, all
operations involving explosives will be terminated upon the approach of an electrical
storm or thunderstom. The approach of a stom is indicated by a change in the potential
gradient. The criterion for termination of operations will be 2 gredient of 1500 volts
per meter or a2 potential gradient meter and visual observation of lightning flashes.

Note: The potential gradient meters have been known to alarm erroneously due to static
electricity induced by blown dust. The TGD is responsible for the installation of the
lightning-detection system (probe and readout) and for ordering an evacuation. A plan of
storm warnings shall be made by the TGD based on the susceptibility, location, and poten-
tial effect of an inadvertent initiation of explosives, and shall contain, but not be
limited to, the following:

(a) The method or system that will be used for ordering an evacuation.

{b) Designation of the individuals who have the authority in the vari-
ous areas of the test site to order an evacuation.

{c) Location of the monitor probe.

(d) Location of the monitor readout so that it can be observed prior
to and during explosive handling operations.

(e) Areas to be evacuated, designated actions personnel are to take,
and designated areas to which personnel are to go.

(7) Instrumentation and test equipment. An explosive that is instrumented
will be handled in the same manner as one having detonators. When not in use, the instru-
mentation leads will be connected together and grounded.
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(8) Radio Transmitters and Transceivers. Portable or mobile AM/FM trans-
mitters or transceivers will not be operated in an area wherc detonators are being moved
or handled.

(9) Lockouts. All firing, instrumentation, or diagnostics cables asso-
ciated with explosive system(s) and/or experiments will be shorted and broken by a primary
lockout near to the explosive item. A secondary lockout shall be located at a point
remote to the explosive.

11. COMPRESSED GASES

a. Storage and Use. High pressure gas cylinders will be stored in a cool area,
all standing bottles will be secured with safety chain, cylinders that are not upright
will be blocked to prevent rolling or will be placed on pallets designed for that purpose.
Valve-cap covers will be in place at all times when cylinders are not in use.

b. Compressed Air. Compressed air and other compressed gases will not be used
to blow dirt, chips, or dust fram clothing which is being worn. The use of compressed air
or gas for cleaning machines, tools, or parts will be so controlled as to preclude the
possibility of injury and will be regulated to a maximum nozzle output of 30 psi. Eye
protection will be worn when items are being cleaned with compressed air or gas.

¢. Inert Gases. Nitrogen and argon are the two most prevalent inert gases in
use. Helium is used to a lesser extent for special purposes. The primary safety hazard
in confined areas is that of asphyxiation due to the exclusion of oxygen. Precautions
will be taken to preclude the oxygen level to drop below 20 percent.

d. Pressure Testing. The use of compressed gases for testing pressure vessels
will not be permitted uniess there is a pressure relief device in the supply line of
adequate Size to relieve the pressure and set to operate at 110 percent c¢f the working
pressure of the vassel.

12. PREARMING AND ARMING

A1l prearming and arming plans will be approved ty the TGD prior to the instal-
lation or connection of a firing system. The prearming will be accomplished 2t the latest
possible time, after all other work possible has been accomplished, using a published,
prearranged checklist to insure campletion of all necessary items.

13. ,TIMING AND FIRING

lThe timing and firing of an event normally will be accomplished by a contractor
specifically retained for this purpose. The test subplznent will contain deiailed infor-
mation about the timing and firing. Upon authorization of the TGD, the secondary lockouts
may be removed and normal countdown begun.

14. ELECTRICAL POWER

The type of electrical power available generally will vary with remoteness of

the test area. Whenever available, standard cormercial power will be used to supply the
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utility and instrumentation power. When portable generators are used, their use shall
canply with local installation regulations. Refueling of these units shall comply with
local installation regulators. In general, at arming, all utility power will be termi-
nated at the test location,

a. Portable Lighting. The use of portable electrical power for lighting at the
test area will be minimized. When operational requirements dictate a variance to this
policy, such lighting will be located so as to preclude danger to personnel and inadver-
tent initiation of the explosive. Note: Same portable generators create noise louder
than the 90 dB-level. These units therefore should be located as far as possible away
fran the operation. When servicing these units, personnel should wear protective devices.

b. Batteries, The capacity of batteries shall be the minimum consistent with
the power requirements., Batteries that are pressurized or vented which contain toxic,
combustible, or explosive oxidizers and/or electrolyte, will not pe used without prior
specific approval of the TGD.

c. Electrical Components. Relay contacts, capacitor discharge circuits, and
other canponents that will have power on or after zero time and that can arc or generate
heat shall be of a type that will operate safely in a combustible or explosive environ-
ment. Positive control of these circuits will be maintained by discontinuing the power to
them should an indication of an explosive atmosphere be obtained.

15. POSTEVENT REENTRY

a. General. Although reentry at the earliest possible time is desirable, pri-
mary emphasis will be given to personnel safety. All operation:l directions concerning
reentry will be initiated by the TGD and issued to the Officer in Charge of reentry for
the event, and then to the reentry participants. At the discretion of the TGD, opera-
tional control of reentry may be released to the DTGD. The reentry shall proceed accord-
ing to the plan established by the test supplement. No entry into the test area will be
made until all dust, debris, and smoke from the event has settled or dissipated.

b. Hazards Evaluation. The reentry party shall enter to inspect and evaluate
the test area for loose explosive or toxic materials which have sublimated or spalled and
other conditions that might present a hazard to those personnel who will assess experiment
damage and general recovery. Whenever possible, hazards found sh2ll be safed and/or
cleaned fran the area. Where hazards cannot be removed or made safe, personnel who enter ‘
these areas will be provided and shall use appropriate protective equipment. With the
possible exception of individuals recovering film fran known safe areas, no personnel
shali be permitted to enter the test site until the reentry party has concluded its evalu-
ation and declared that there are no other hazard$ requiring immediate action.

(1) Experiment Recovery. Recovery of the individual experiments shall. be
accanplished in accordance with a priority 1ist established by the TGD and TO. Each
project officer shall be responsible for the removal of his experiment from its location.
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(2) Hazardous Material Processing. Experiment processing from the test
area shall be in accordance with procedures established by the TGD.. Those experiments
containing explosives, explosive components, or pressurized components that éannot be
depressurized shall be taken from the test area to an explosive storage area for packag-
ing, and shipping to experimenters,

16. TEST SUPPLEMENT

a. General. The TGD of each test will supplement this document with informa-
tion about hazards and safety requirements that are peculiar or unique to that test, and
with procedures for adequately controlling those hazards so as to prevent injury to per-
sonnel and damage to equipment.

b. Requirements., The supplement will contain as a minimun, but need not be
limited to, the following:

(1) A diagram indicating the configuration of the test as it will be
installed. -

(2) A diagram of the limited and controlled access zones to be established
during the fielding of the test.

(3) A table or other media indicating the personnel and activity restric-
tions which will contain, but need not be limited to, the following information:

(a) Each piece of equipment or operation for which a2 safety zone needs
to be estalbished.

(b) The task or activity to be accomplished.

{c) The magnitude o class of hazard.

(d) An indication as to which personnel will be allowed to penetrate
the zone to acconplish the task or activity.

(4) A statement or list of personnel to whom the TGD desired to delegate
the autrority to .-t in his name to meet the requirements of this document.

(5) The nomenclature and quantity of all explosive components of:

{2) The main charge and booster assembly for the test.
(b) Any experiments of the test.
(c) Any calibration test prior to the main test.
(6) Special provisions for post event shipping.
c. Timinj & Firing

(1) In general, all HE tests will be timed and fired by an FCONA contrac-
tor. The contractor shall be named by the event supplement and will supply a firing
system diagram.

(2) Diagram. The firing-system diagram shall include an indication of the
systen used to fire the test, including the monitoring circuits, and other pertinent data.
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(3) Locatior. The event supplament shall contain a diagram showing test
layout with ground zerv, firing location, manned stations, instrumentation facilities, and
other pertinent safety data.

(4) Safeguards. In addition to the primary and secondary lockouts, the
preconnected circuit test, and other operational safeguards, the TGD will publish prior to
the execution of the test a plan that will:

(2) Specify a schedule of prearming and arming.
(b) Indicate those who are to be members of the aming team.
{c) Define the interface between the experiments and the timing-firing
agency, if any.
d. Misfires. The test supplement shall contain detailed information on what to
do if the test does not execute as planned.
17. REFERENCES
a, FCDNA INSTR 4165.4 SUBJ: FIRE PREVENTION at FCONA DTD 1 Sep 76
b. DNA INSTR 5000.36 SUBJ: SYSTEM SAFETY ENGR & MANAGEMENT 21 Mar 80
¢. DNA INSTR 6055.2 SUBJ: PERSONAL PROTECTIVE EQUIPMENT 29 Aug 78
d. FCDNA SUPPL 1 TO DNA INSTR 6055.1 SUBJ: 0SA PROGRAM 8 May 80
e. FCONA SUPPL 1 TO DNA INSTR 1000.19 SUBJ: MISHAP INV. REP/REC KEEPING
9 May 80
f. FCDNA INSTR 3200.5
g. AMCR 385-100 DARCOM CHAPTER 14, SUBJ: SAFETY
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SECTION I
INTRODUCTION

A. PURPOSE

The purpose of this document is to provide the nucleus of the Safety
Plan for MILL RACE, a Defense Nuclear Agency (DNA! high explosive (4E) test
to be conducted near the Trinity Site at White Sands Missile Range (USMR).

B. SCOPE

This plan presents safety policies, hazards, and reference material
pertinent to MILL RACE test bed construction and to the MILL RACE experi-
ments. It is intended to supplement WSMR Regulations and FCDNA Instructions
by providing controls and guidance for dealing with hazards that will exist
at the MILL RACE Site. Hazards associated with MILL RACFE are discussed in

Section V.
C. APPLICATION

All participating organizations, except WSMR personnel, shall comply
with the policies contained herein. The Test Group Director (TGD), with
the concurrence of the Chief, Safety Office, WSMR, may permit variations
if, in his ;| dgment, such variations are necessary for successful execution
of the test. In such cases, adequate alternate safety procedures will be
published as a supplement to this document. When a conflict exists between
the requirements of this document, FCDNA Instructioﬁs, WSMR Requlations, or
those of a participating agency or DOD contract agency, the procedure pro-
viding the more stringent or higher degree of protection will be followed.
Questions of technical interpretation will be referred to the TGD for
resolution. Mandatory safety provisions are indicated by use of the word
*shall”.

D. REFERENCES

1. FCDNA Instruction 3200 Series
2. WSMR Regulation 420-3, Fire Regulations
WSMR Regulation 385-15, Safety Standing Operatino Procedures
4. U. S. Army Materiel Command AMCR 385-100, Safety Manual
U. S. Air Force Regulation 127-101
CFR Title 29, Part 1926, Subpart U, Blas%tinag and Use of Explosives

(73]
(93}
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SECTION II
DEFIKNRITIONS

A. HAZARD CLASSIFICATIONS

Class 1 - Safe. No hazard o personnel, experiments, or test system
components.

Class 2 - Marginal. Pctential hazard to personnel, experiments, and/or

test system components which can be controlled bv special handling and min-
imum use of protective clothing/equipment. A

-

Class 3 - Critical. Could result in injurv or illness to personnel or

extensive damage to experiments and/or test system components unless con-
trolled by limiting personnel access, or by using special protective
clothing/equipment and/or remote handlinag devices.

Class 4 - Catastrophic. So hazardous that no preventive or prctective

measures can be taken tc reduce this hazard below a calculated risk
B. LIMITED ACCESS ZOMNE

A zone in which access to work areas is restricted to those perso:s
directly involved in handling the hazardous items and/or participating in
the specified hazardous operation (normally for a specified time).

C. CONTROLLED ACCESS ZONE

Similar to "Limited Access Zone", but allows those activities and per-
sonnel which have minimum interferer.ce with the specified hazardous opera-
tion, as determined by the TGD.

D. TEST BED

The area surrounding ground zero (GZM) which encompasses all experiment
emplacement, instrumentation trailer parks, and camera bunkers.

E. AGENCY PROJECT OFFICER

The individual charged with the field responsibility of installation,
instrumentation, and recovery of experiments fielded on MILL RACE hv his
sponsoring agency.




SECTION 111
RESPONSIBILITIES

A. DOD/FCDNA

It is the responsibility of FCDNA, as a user agencv at WSMR, to insure
that all MILL RACE opcrations on WSMK, which impact on safety and health,
conform to:

l. U. S. Army Materiel Command AMCR 385-100, Safety Manual.
2. WSMR Regulation 385-15, Safety Standing Operating Procedures.
3. FCDNA Instruction 3200 Series.

FCDXA is responsible for coordination of all MILL RACE activities with
Chief, Safety Office, WSMR.

B. DOD/FCDNA CONTRACT AGENCIES AND OTHER AGENCIES PARTICIPATING ON THFE
MILL RACFE TEST

All MILL RACE agencies shall be responsible for:
l. The safe conduct of their operations at WSMR.

2. Coordination of hazardous activities with the TGD to prevent
jeopardizing other experimenters and their eauipment.

3. Reporting all accidents to the TGD.
4. Compliance with the requirements of WSMR Regulation 385-15.
C. WSMR PERSONNEL PERFORMING WORK ON MILL RACE

WSMR personnel are responsible, throagh their own organizations, to the
Chief, Safety Office, WSMR.
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SECTION 1V
POLICIES

A. GENERAL

The policies set forth in this section are established to assist the TGD
in fulfilling his responsibilities and to insure safe execution of che test.
The TGD may delegate the MILL RACE safety responsibilities to a designated
Safety Officer. Such delegation shall ke only to a full-time member of the
Test Group Staff who will be at the MILL RACE Site during the fielding,
test, and experiment recovery phases. Prior to the beginning of the MILL
RACE fielding phase, the TGD will solicit Safetyv Plans from all partici-
pating agencies. These Safety Plans will be reviewed bv the TGD and either
approved by him or returned to the agency with comments indicating revisions
required. The approved Safety Plans will be included in Appendix A of this
document, which will then constitute the MILL RACE Safety Plan. The MILL
RACE Safety Plan shall be submitted to the Chief, Safety NDffice, WSMR, for
approval (WSMR Reg. 385-15, Paragraph 4).

B. PARTICIPATING AGENCIES

1. The Project Officer (PO) for each agency participating on MILL RACE
shall be responsible for the safety of his personnel and for the safe con-
duct of his agency's operations at the MILL RACF Site. Project Officers
are listed in Appendix A. Each Project Officer shall prepare a Safety Plan
for the MILL RACE activities and shall assist the TED in modifving the plan,
if necessary, so that it meets the approval of the TGP and the Chief, Safeiv
Nffice, WSMR. The PO shall also assist the TGD in preparation of anv re-
ports or forms pertinent to his experiments that may be recuired bv WSMR.

2. The agency's Safety Plan shall present those safe practices which
are required for safe conduct of the agency's experiments and which are to
be followed by agency personnel during'the fielding, test, and experiment
recovery phases. It shall emphasize hazardous materials and/or conditions
that may be encountered during any phase, and shall provide detailed proce-
dures to be followed in order to cope with such hazards. Each Safetv Plan
shall have a cover shcet which identifies the agency, experiment (bv brief
title and DNA experiment number), and which has approval signature spaces
for the following:
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a. Agency Project Officer
b. DNA Test Group Director
c. Chief, Safetv Office, WSMR

3. Agency contractors and subcontractors will be cons.dered tc be a
part of that agency. It shall be the responsibility of the agency PO to
assure that such contractors and their personnel conform to the recuirements
of this document.

C. PERSONAL PROTECTIVE EQUIPMENT

All participating agencies shall provide their personnel with the neces-
sary personal protective equipment for use during those operations in which
personnel hazards exist. This equipment shall meet reouirements. and speci-
fications of the Department of Labor and shall include items such as hard-
hats, safety shoes, protective goggles, and special eauipment for specific
tasks (e.g., nonstatic clothing, face shields, etc.).

D. MEDICAL EMERGENCIES

The TGD will arrange for and publish procedures for handling major
medical emergencies, Participating agencies shall provide first aid sup-
plies appropriate for the hazards involved in fielding their experiments.
First aid supplies shall be maintained in a conspicuous and convenient
location.

E. EXPLOSIVES

Explosives used at WSMF will be handled, transported, and stored in
compliance with U. S. Army Materiel Command Requlation AMCR 385-100, Safetv
Manual; and CFR Title 29, Part 1926, Subpart U, Blasting and Use of FExplo-
sives, whichever is more applicable. The TGD has jurisdiction over all ex-
plosives related to MILL RACE and will be notified prior to their arrival
at WSMR. A WSMR safety representative shall be included on the access
lists for all explosives areas and shall be included as a member of the Pre-
arming and Arming Party.

1. Transporting. The transportation of all explosives on WSMR related
to MILL RACE is under the jurisdiction of the TGD. All explosives trans-
ported on WSMR must be carried in vehicles compiving with Chapter 22 of
AMCR 385-100 for transporting explosives. Approved vehicles must carrv
appropriate fire fighting equipment, including Class B-C portable fire ex-
tinguishers, explosives tie-downs, and other safetv eauipment. When carrv-

ing explosives, the vehicle must display the appropriate "FEXPLOSIVES" sians.
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Explosives shall not be transported into or out of the test svstem complex
until after the responsible agency has developed plans for these operationc
and they have been approved by the TGD. Separation of personnel from po-
tentially hazardous explosives will be based upon quantity-distance tables
of AMCR 385-100.

NOTE: The TGD may permit transportation of 2 kilograms or less of explo-
sives and the detonator on the same vehicle provided the detonator
is carried in its shipping container and physicallv separated from
the explosive.

2. Storage. The TGD will arrange for appropriate explosive storace
magazines for use by DNA agencies and contractors. Reauirements for storagqe
will be made known to the TGD at least two weeks before explosives are due
to arrive at WSMR. . '

3. Instrumentation. An explosive that is instrumented will be handled
in the same manner as one having detonators. When not in use, the instru-
mentation leads will be connected together and grounded to the container.

F. LIQUID OXYGEN (LOX)

The TGD shall be notified of LOX deliveries to the MILL RACF test bed
at least two workirng days before deliveries are to be made. The TGD shall
then arrange for a fire truck and crew to stand by during all LOX transfer
operations. Transfer operations shall not be undertaken unless there is a
standby fire truck.

At least two personc qualified to handle LOX shall be suited in protec-
tive clothing for each handling operation. One member of the crew perform-
ing the LOX handling or transfer operations shall be designated to have full
authority over all personnel and equipment in the immediate vicinity and
shall be responsible for the safety of these personnel.during the time re-
quired for the handling or transfer. Operations shall be performed only in
open areas where good ventilation can be maintained. System materials
which will come into contact with LOX shall have ductilitv and impact re-
sistance suitable for the temperatures involved. Head, face, hand, and foot
protection, as prescribed bf the agency's approved Safetv Plan, shall be
worn during all operations involving LOX. Personnel protection and handlina
procedures shall conform to Paragraph 6-6 of AFR 127-101 (see Appendix B).
In addition to the regquirements of AFR 127-101, fresh air breathing equip-
ment shall be maintained in readiness dQuring LOX handling and transfer
or--ations.
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G. AIR TRAFFIC

Flight plans for all air traffic related to MILL RACE shal! be submitted
to the TGD for approval. The TGD shall then schedule a meeting with the
Chief, Operations Control, WSMR, for coordination and final approval of the
plans. 1In order to provide sufficient time for coordination with other
WSMR activities, changes to flight plans after 8 April 1981 must be coordi-
nated with the TGD and Chief Operations Control, WSMR. Because of the
varied and continuing operations at WSMR, the requirement for advance ap-
proval of flight plans applies to dr-y runs as well as shot day activities.

H. ELECTRIC POWER

All electrical systems shall conform to the requirements of the National
Electric Code. High voltage signs shall be posted in apprépriate. conspicu-
cus places. Generators shall be operated in accordance with the manufactur-
er's instructions and shall be operated ovnly by qualified personnel. Gener-
ator pads, grounding, and fuel supply systems shall comply with WSMR
Regulation 420-3, Appendix K, Paragraph 2. All instrumentation trailers
using a floating ground reference during operations must be eguipped with a
positive earth grounding system for all electrical components, including
power sources. This earth ground system shall be used at all times except
during test operations. The grounding system sha}l include a red and areen
light warning system to visually identify whether the trailer is in the
grounded or ungrounded configuration. The red light shall indicate the un-
grounded configuration.

I. ELECTRICAL STORMS

The TGD shall be responsible for suppliying potential gradient meters for
use in determination of the approach of electrical storms. Explosive hand-
- ling and any LOX transfer operations shall be terminated whenever electrical
storms come within 5 miles of GZM.

J. FIRE PROTECTION AND REPORTING

The TGD shall arrange for fire protection for MILL RACE facilities.
Fire extinquishers will be provided to agencies for the duration of the
fielding phase when necessary to meet the requirements of WSMR Requlation
420-3. Locations and types of fire extinguishers shall be as prescribed
in Appendix N, WSMR Regulation 420-3. Any fire, regardless cf tvpe or
size, shall be reported. Fires may be reported by anv of the following
means:
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1. Telephone: Dial 6-117

2. Radioc: Any radio net having a base station with telephone

communication.

3. Messenger: If neither telephone nor radio are available, a messen-

ger shall proceed to the nearest telephone or fire station.
K. DESIGN SAFETY FACTORS

Following is a tabulation of minimun safety factors tc be used in the

design of test items.

Factor of Safety ,

Item for ! Basis
Personnel ' e .
Cable and Wire Rope 5 Material Ultimate Strength
Handling Equipment 4 Material Yield Strength
Cryogenic Systems and 4 Material Yield Strength

Materials

NOTE: Application of safety factor where personnel are involved
is: Load or pressure x safety factor = minimum design load or

pressure. Where loads or pressures are to be test related onlv
(that is, induced by the test), no factor of safeirv is reauired.

L. VEHICLES

Speed limits on WSMR numbered roads shall he as posted by WSMR. The
maximum speed limit on all roads within the MILL RACE test bed shall be
15 miles per hour. '

M. CONTROLVED ACCESS ZONES AND LIMITED ACCESS ZONES

Controlled Access Zones and/or Limited Access Zones have been developed
on the basis of information provided by participating agencies. Maps indi-
cating tle limits oL these 2o0nes and schedulec showing the times that con-
trols and limits are in effect are contained in Appendix E.

N. ANFO STACKING, PREARMING, AND ARMING

The agencies responsible for stacking the ANFO and for prearming, arm-
ing, and timing and firing shall develop detailed, written procedures for
performance of each phase or their operations. Ti.ese procedures shall com-
ply with AMC Reculation 385-100 and WSMR Requlation 385-15 and shall includ
whatever diagrams, drawings, and countdown checklists are necessary for
clarity. No operations dealing with ANFO or the timing and firing svstenm
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shall be undertaken until these procedures have been approved bv the TGD
and the Chief, Safety Office, WSMR. Assistance shall be provided to the
TGD, by the ANFO stacking agencv and the Timing and Firinq agencv, for
preparation of forms and documentation reauired by WSMR, and for establish-
ment of Controlled and/or Limitcd Access Zones required during deliverv and

stacking of ANFO and prearming/arming activities.

O. POSTSHOT

Postshot reentry into the test bed by experimenter personnel shall not
be permitted until the Postshot Assessment Team has completed its survev
and rcentry is authorized by the TGD. The Postshot Assessment Team shall
include a WSMR safety representative. Fr-entry and experiment recoverv re-
quirements shall be made known to the TGD no later than D-30.davs.
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SECTION V
HAZARDS

A. GENERAL

A variety of hazards will exist at the MILL RACE test bed, the most
scrious of which will be generated by MILL BACE activities. The MILL RACE
generated hazards can be minimized by cooperation between agencies, by
making all personnel aware of them, and by use of judgment in working with
hazardous items. In addition to these hazards, tnere are natural hazards
which exist because of the locale and environment. This sectioun identifies
the more serious haza. .. that will be encountered at the MILL RACE test
bed.

B. EXPERIMENT HAZARDS

Appendix C is a tabulation which identifies MILL RACE experiments that

either present hazards or are associated witlk hazardous operations.
C. NATURAL HAZARDS

Appendix D is an information pamphlet entitled “Safety Information for
Newly Arrived Personnel®, prepared and published by WSMR. All personnel
assigned to, or visiting, the MILL RACE test bed should be provided with a
copy of this pamphlet.
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APPENDIX B
Excerpt from AFR 127—101 dated 4 September 1974

6—6. Oxygen (Liquid and Gas) Precautions and Safe Practices:

da. Ligquid Oxygen. Liquié Oxygen is a pale blue, nontoxic, nonviscous, water-like
fluid with a tempeirature of minus 299° F. below zero. It wiil boil at the extremely low
temperature of minus 297° F. It is 1.14 times heavier than water and weighs 9.62 pounds
per gallon. When heated, it turns back into a gas and will expand approximately 860 times
its original volume at atmospheric pressure. One cubic foot of liquid oxygen (7.5 gallons)
will expand to about 860 cubic feet of gas at 70° F. at sea level. Like most other fluids,
oxygen can exist as a soiid, liquid, or gas depending on the temperatures and pressures to
which it is subjected. At atmospheric pressure, oxygen will be liquified if cooled below
its boiling point: =-297° F. However, the critical temperature of oxygen is -182° F. It
cannot be liquified at temperatures higher than this under any pressure. As a liquig,
oxygen is extremely fluid and will be attracted to an electromagnet much like iron. It
will not burn itself, but will support combustion vigorously. This calls for extreme care
in handling. Because oxygen will combine readily with oth-r substances and actively sup-
port combustion, it will be used and stored under strict controls. Information is con-
tained in TOs 15X—1—1, 42B—1—2, 42B5—1—2, 42B6—1—1; and AFM 92—1.

(1) Generating Liquid Oxygen. Oxygen generating equipment is composed of five
main groups: power plant, air compressors, air purifiers, freon refrigeration, and air
separators. The oxygen is made in, and used with, hydrocarbon-free materials. 1In the
generating plants, oxygen will b: permitted to come in contact only with materials known
to be safe in an oxygan environment.

{(a) Air Purifier Group. Dry air contains about .03 percent carbon dioxide
which is enough to clog oxygen gencrating equipment by freezing in the lines. The air
purifying equipment used for removing carbon dioxide is made up essentially of two vertical
scrubbing towers that contain a water solution of caustic soda or potash, circulated by a
motor-driven pump. Plant personnel will be particularly careful when preparing caustic
solutions or draining and cleaning the system in the purifier; these solutions are very
injurious to the skin and will damage clothing. Rubber gloves, aprons, and face shield or
chemical goggles will be worn when caustic solutions are handled. Vinegar, boric acid, or
dilute acetic acid will be used to neutralize the caustics if they accidentally come in
contact with the skin. If neither of these neutralizers is immediately available, the
burns will be washed profusely with clean water.

(b) Plant Location. Oxygen generating plants will be located at least 100
feet away from any structure, flight line aprons, and taxiways, and no less than 1,000 feet
from runways. Also, generating plants will be located where they will not be subjected to
excassive dust or dirt blown around by aircraft during runups or takeoffs AFM 88—15.

(c) Grounding. Oxygen generating equipment will be equipped with effective
low resistance grounds to drain off accumulated static electricity.

(2} Liquid Oxygen Storage. Liquid oxygen storage and transfer tanks are provided
in verious sizes. A typical storage tank flow diagram is shown in figure 6—2.

{a) Filling Tanks. Tanks will be filled through liquid fill lines from the
supply source. A propcrly designed liquid oxygen hose will be connected from the supply
to the ligquid line inlet. The vent valve and fill-drain valve are then opened and the
liquid oxygen allowed to flow into the tank. Care will be taken to make sure the pressure
buildup valve remains closed during tank filling. The initial amount of liquid entering
the tank will evaporate immediately in cooling down the inside of the tank and the line
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Figure 6—2. Liquid Oxygen Tank

connections. Because of this evapcration, the vert line will discharge large guantities
of cold gaceous oxygen. When this diccharce stops, it is an indication that liquid is
accurulating in the tank. The liquid will continue to rise until some of it is dispelled
from the vent or full trvline, depending upon which is provided. When this slight over-
flow is nciiced, the supply will be stopped, the £ill-drain valve on the tank closed, and
the hose disconnected. Usually vent valves wiil be kept cpen just enough to maintain .
atmospheric pressure in the tank. 15“

(b) Transfer Hoses. Hoses will always be disconnected immediately after g
are filled. Because some liquid will be trapped in the hose and will continue to evapd
it is possible for the hose to break because of pressure buildup. In order to p
hoses from being damaged through failure to disconnect them, safety relief valves ¢ &
provided on the tanks between the hose connections and the fill-drain, set to open a
sures well below those that could cause hose failure,

(c) Handling Hoses. Hoses and other oxygen equipment will be handled with
care and stored ir clean locations. Personnel will make certain no dirt, moisture, or
other foreign matter enters hoses. Such matter would be carried irto storace tanks. Some
liquid may remain in transfer hoses after pressurc has been released. Personnel will take

extra care to avoid pointing these hoses at other perscons when disconnecting the hoses
from tarks.

(d}) Storage Tanks. Oxygen tanks will be used only for storing and transfer-
ring liquid oxygen. To use this equipment with other liquified gases will contaminate it,
making it unsafe for storing breathing oxygen. If a tank itself has been in storage, it
will be thoroughly inspected before being filled with liquid oxygen. Each pipe and fitting
will be free of grease or oil. The tank and all its componcnts and connections will be
thoroughly flushed and cleaned when therc is any evidence or suspicion of contamination.
The distance criteria for breathing and industrial liquid oxygen will be in AFM 88—15.
when used as a propellant, quantity-distance criteria will conform to reguirements in
AFM 127—100. It will be as follows:
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2. Fixed or portable tanks having a single or combined capacity of
100 galleons or less will conform to the requiremenis of NFPA Standards Ho. S1 and ho. S$6F,

Z. Fixed bulk tanks having a sinale or combined capacity of more than
100 gallones wili confcocrm to the requirements of NFPA Standard No. S0, except the followina
minimum clearances will be provided:

a. Fifty fcet from other tanks storing flammable linuids or gases.

b. Fifty feet from any type "C" (combustible) structures.

¢. Twenty-five feet from any typc “N” (noncombustible) scructures.

d. Twenty-five feet from property lines.

e. Twenty-five feet from sidewalks, roadways or vehicle parking areas.
f. Fifty feet from railroads.

g. Seventy-five feet from aircraft parking, fueling or defueling areas.

3. Oxygen carts for serving breathing oxygen to aircraft will be parked
in areas t. maintair the following minimum clearances: -

a. Seventy-five feet from aircraft parking, fueling or defueling areas.
b. Fifty feet fram any type “C" (combustible) structures.
¢. Twenty-five feet from any type “N” (noncombustible) structures.

4. Arhydious Ammonia Tanks. When used as a propellant, quantity-distance
criteria for anhvdrous ammonia tanks will conform to the requirements of AFM 127—~100 with
the following exception: The minimum clearance from buildings, roadways, railrcads, vehicle
parkirg areas, other incompatible storage and aircraft parking, fueling and defucling areas,
regardless of quantity, will be 50 feet.

{e) Lubrication. Because oxygen under pressure reacts so violently with
grease or oil, no lubricant will be used on oxygen generating equipment or storage tanks
except those specified by the appropriate lubrication charts. All oxygen handling equip-
ment will be kcp* clean, dry, and free of o0il or grease; fittings coated with moisture will
freeze in posit. .. 0il, grease, or other flammable substances will not be permitted to
come in contact w.:h valves, gauges, or fittings and personnel will not use pipefitting
compounds containing grease. All excess grease will be clecaned from tank trailers after
servicing operations. .

(f) Relief Valves and Vents. Liquid oxygen tanks will be protected against
pressure buildups by regulator relief valves preset to vent within structural limitations
of the tank. To prevent dangerous accumulations of gaseous oxygen, discharge lines from
liquid vapor relief valves will be led through cilfree pipes to the outside or the building
at least 100 feet downwind f‘rom any flammable materials storaqc areas. Liquid oxygen will
never be stored in containers not equipped with relief valves or rupture discs. In storage,
liquid oxygen will never be confined in pipes or containers which may rupture when the
liquid expands to a gas.

{g) Heat Protectior.. Normally, liquid oxygen storage tanks are not covered

because of th~ir special insulaticn. If a storaae facility requires coverage, an open-shed
structure of approved materials will be used,.
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(h) Fire Protecticn. Smoking and open flames will not be permitted withir
50 feet of liguid or gascous oxygen storage, transfer points, and gencrating plants.
Suitable warning signs as described in chapter 4 will be posted to warn personnel of thc
fire hazard. Liquid oxygen 3torage tanks will be grounded to an approved static ground;
liquid oxygen transfer trailers and storage tanks will be separated from other gas storaac
containers and flammable materials.

(i) Protective Clothing. Personnel handling liquid oxygen will wear knitted
napped cotton-lined asbestos cloves with a gauntlet cuff and suitable goggles or face
shield. One-piece coveralls are recommended, with the sleeves allowed to extend over the
gloves and the trouser legs, without cuffs, over the shoes. Shoes will be laced tightlwv
to prevent any spilled liquid oxygen from seeping inside. Personnel will not handle lincs
or fittings with their bare hands when the lines or fittings contain liquid oxygen. They
will not perrat spilled fluid to accumulate on any part of their bodies or clothing. Only
tightly woven materials will be used for clothing worn in oxygen plants to prevent the
liqui¢ from seeping through.

(3} Personnel. Only fully trained and qualified personncl will be authorized
to operate or handle any equiprment involving liquid oxygen.

(k) Ventilation. Adequate ventilation will be provided in any area where
liquid oxygen is stored or handled to prevent accumulations of combustion-supporting gases.
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APPERDIX D
cory

SAFETY INFORMATICN FOR NEWLY ARRIVED PERSONNEL

1. Insects, Reptiles and Lizards

a. The Bee, Wasp, and Yellow Jacket. A bee will sting once and then die. A wasp or
yellow jacket may sting several times; this may cause the blood pressure to fall and the
person to collapse. Some people are more sensitive than others and should carry medication
recommended by their doctor.

The stinger should be carefully cemoved with a scraping motion. . Cold packs may give
some comfort.

b. The Scorpion, Spider, Tarantula, Chigger, and Tick. The usual sting results in
some swellinc and discoloration, and sometimes in an allergic reaction. The stina of the
more dangerous species of scorpions causes little or no swelling and no discoloraticu, but
locally there may be a tingling ¢r burning sensation. The poison acts mainly on the ner-
vous system. If the sting does not involve one of the four extremities, ice applications
are the only local first-aid measures.

Get medical attention as soor as possible for the scorpion, spider, or tarantula
sting; the sting may need treatment to prevent infection. 1In the case of spider bites
and you are some distance froin a doctor or hospital, apply a constricting band (not a
tourniquet) just tight enough to interfere with surface circulation. Loosen the constrict-
ing band in 5 minutes and then apply cold packs to the bite area.

c. Snakes. There are four kinds of poisonous snakes in the United States: rattle-
snakes, copperheads, cottonmouth moccasins, and coral snakes, Most snake bite fatalities
in this country are caused by rattlesnakes. They inject much venom if they are large and
if they have not discharged their supply recently. They may also introduce tetanus germs
as well as venom. The name "rattlesnake" is a common name for 16 species of the pit viper
family.

wWhen in snake-infested country, watch where you step, where you place your hands and
where you sit. Over half of all bites are below the mid-calf, so it is wise to wear
leather boots at least 10 inches high.

To prevent rapid absorption of the venom into the body, quickly place a tourniguet,
string, shoelace, or whatever is handy, just above the site of the wound. Wash off surface
venom if you can do it quickly. Call a doctor at once or take the person that was bitten
to the hospital; do not permit them to run or exercise strenuously as this only spreads
the venom throughout the body. If you are in the backwoods, try to remain calm. Sterilize
a sharp knife or razor blade and carefully make a linear cut a quarter of an inch deep on
each side of the fang punctures. Suction should be applied steadily for the first 2 hours.
If suction cups are used, they should be removed for 10 to 15 minutes each hour thereafter.

It is important that the snake be killed so that it can be identified by doctors for
administering the proper serum. Always assume that the snake is poisonous and get medical
help as soon as possible.

d. The Gila Monster. This litard is poisonous. 1Its bite may be serious or possibly
fatal. The mortality rate i1s about S percent for children and one percent for adults. Do
not kili cor capture ther--they are protected by state law; if vou kill them, you mav have
a fine as well as a serious bite. Treat the bite the same as for a-snake bite.
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2. Rabies. Rabies continues to be a problem in New Mexico. Cases of rabies include
dogs, cats, horses, goats, skunks, coyotes and bats. Any warm-blooded animal, includin-z
man, is susceptible to rabiés.

Human exposures have occurred when persons were playing with or trying to pick up a
strange or stray animal. However, most cf the exposures were from privately-owned unvac-
cinated animals that were allowed to run ioose. REMEMBER - a wild animal that can be
approached by a human is likely to be sick. Leave it alone.

The rabies virus is carried in the saliva of the infected animal and is given to
another animal or person through a wound in the skin, such as a bite or scratch. The
virus then travels along the nerves to the brain. Death is almost a certainty at this

point.
How to protect yourself against rabies if you are bitten.

a. Clean the wound with plenty of soap and water.

-

b. Report any arimal bites to your medical personnel and supervisor.

c. Call the Security Police and tell them where the animal is and what it lcoks like.
They will check and quarantine the animal usually for 10 days. If the animal is not in-
fected at the end of the quarantine, he will be released to his owner, and you will be
informed that he was found to be non-rabid. However, if the animal is found to be rabid,
then you will be in need of shots and required to receive thcuw fur protection from the
virus.

3. Poisonous Plants. Each summer and fall, many people suffer intense discomfort because
of common offenders: poison-ivy, poison-oak, and poison-sumac. Other poisonous plants are
the primrose, smartweed, nettle, and cowhage.

Keep plants like the oleander bush, poinsetta, hyacinth, narcissus, daffodil, rosary
pea, castor bean, and mistletoe--all seen frequently in homes--out of your child's reach.
Just one leaf or seed might kill them. The vines and foliage of tomato, and ootato plants
contain alkaloid poisons that can cause severe diygestive upsets and nervous disorders.

A sensitive individuel does not always have to have contact with a poisonous plant
because toxic sap smears stick to shoes, tools, pets, and automobile tires or reach the
unwary victim through smoke if the leaves, yroots, and stalks, are being burned.

There are a large number of plants, weeds, and trees that are dangerous to humans.
Refer to the following list. Never put leaves, twigs, seeds, or berries in your mouth un-
less you are positive they are harmless. These plants may be harmful ro you, your children,
livestock, or to your pets, if they are improperly handled or eaten. Toxicity for man and
animal may vary. Further information may be obtained by writing the New Mexico Pharmaceu-
tical Association, 4800 Zuni SE, Albuquerque, New Mexico, or by calling 265-8729.

TREES AND SHRUBS

Plant Toxic Part Symptoms
wild and cultivated Twigs, Foliage Fatal. Contains a compound that releases
cherries cyanide when eaten. Gasping, excitement,

and prostration are common symptoms that
often appear within minutes.
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Plant

Oaks

Elderberry

Black Locust

PLANTS IN WOODED AREAS

Jack-in-the-pulpit

Moonseed

Mayapple

PLANTS IN FIELDS

Buttercups

Nightshade

Poison hemlock

Jimson Weed
{thorn apple)

4. BLINDING DUST STORMS.

Toxic Part

Foliage, Acorns

Shoots, Leaves,
Bark

Bark, sprouts,

foliage

All parts,
especially roots

Berries

Apple, foliage,
roots

All parts

All parts,
especially the
unripe berry

All parts

All parts

colder parts of the nation.

seemingly impenetrable masses.

Svmptons

Affects kidneys gradually. Symptoms
appecar only after several days or weeks.
Takes a large amount for poisoning.
Children should not be allowed to chew
on acorns.

Children have been poisoned by using
pieces of the pithy stems for blowguns.
Nausea and digestive upset.

Children have suffered nausea, weakness
and depression after chewing the bark
and seeds.

Like dumb cane, contains small needle-like
crystals of calcium oxalate that cause in-
tense irritation and burning of the mouth
and tongue.

Blve, purple color, reserbling wild grapes.
Contains a single seed. (True wild grapes
contain several small secds.) May be
fatal.

Contains at leact 16 active toxic prin-
ciples, primarily in the roots. Children
often eat the apple with no ill effects,
but several apples may cause diarrhea.

Irritant juices may severely injure the
digestive system.

Fatal. 1Intense digestive disturbances
and nervous symptoms.

Fatal. Resembles a large wild carrot.
Used in ancient Greece to kill condemned
prisoners.

Abnormal thicst, distorted sight, delirium,
incoherence and coma. Common cause of
poisoning. Has proved fatal.

Blinding dust is to the Southwest as swirling snow is to the
Both can be deadly to persons or motorists caught in their

Tactical training may be conducted during light sand storms with adequate safety pre-
cautions. Remember that control, mancuver, and large scale movements will be difficult,
and that vehicles moving downwind may be further blinded by their own dust. 1In addition,
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sand storms will provide an obstacle that will cauvse difficulties in maintaining direction,
especially since there are no roads in the desert. Generally, ground visibility is less
than 100 mecters.

Personnel driving in wide open areas owe it to themselves and to others to take all
possible precautions during blinding sand storms. The following actions should be taken
by persons who are caught in dust storms.

a. Pull over to the far right side of roadway, if a dust cloud unexpectedly swirls
across the road shutting off visibility. 1If this happens at night turn off your lights
to keep a trailing vehicle from following on a collision course.

b. If the driver and his passengers still believe they are in danger, they should
get off their vehicles, move quickly away from the roadway and remain away until the
dust clears.

€. Use safety goggles during all movements in sand storms.

5. Hot Weather Precautions. By gradually exposing your skin to the sun--start with a
period of only 10 to 15 minutes for the first day and then increasec the daily exposure by
a few minu: 3 until your skin has a protective tan--you can avoid a serious sunburn, sun
poisoning, and even death. At high altitudes, your first exposure should be from 5 to 10
minutes. When the sky is cloudy, you can still get a bad sunburn if you are exposed too
long. People with fair skins should be especially careful of sunshine. Skin cancerc are
sometimes due to prolonged overexposure to the sun's rays.

Heat cramps, heat exhaustion, and heat strokes occur to people who are not accustomed
to hot weather, who perspire freely, who are older, and who use excessive amounts of
alcohol.

Type of heat

Illness Symptoms What To Do
Heat Cramps Muscle cramps in calf of leg and Move to a cool place. Take salt tab-
abdomen. Faintness, dizziness, lets. Drink cool water.

and exhaustion.

Heat Weaknecs, nausea, fatigue, Move to a cool place, placing person
Exhaustion faintness, cold sweat, loss in a slightly reclining position,
of consciousness. Skin cold loosen itight clothing, and get medical
and clammy to the touch, pulse aid quickly. Drink a half teaspoon of
weak, and breath shallow. salt in a half glass of water every

15 minutes for 3 or 4 doses.

Heat Stroke Cessation of sweating. High Move to a cool place or shield from
body temperature; skin sunshine. Sponge body with water or
flushed, very dry and hot; alcohol to bring the temperature down
face a gray color. to normal. Get medical aid immediately

or get victim to a hospital.

Sunburn Skin becomes red. Blisters Cold cream or o0ils or greases as salad
appear, skin swells, often 0il or shortening may relieve pain.
fever and headache develop. Do not expose injured area to sun until

healing is complete.

1f you are taking antibiotics, antifungal medicines orally, or some tranquilizers,
you may develop a sensitivity to the sun.
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During the surmer, wear loose, light-colored, and lightweight clothing. Do rot over-
eat. Drink cool water. Use iced drinks in moderation. Avoid overexposure to the sun in
the middle of the day. Wear head protection if you must be out in the sun. If you per-
spire a lot, take salt tablets as directed.

hn extra sponge bath for young children will cool them off and help prevent heat rash.

Read the directions on sunburn remedies; some, when used in large quantities, can make
the victim even sicker.

If you have pets, provide adequate shade and fresh water.

6. Flash-Floods. Do not camp in dry river beds. When it is evident that rain is falling
in the mountains, be rcady to get cut quickly if walking in them. Runoff from the moun-
tains frequently creates "flash floods” that can sweep an unwary person away. They can
also cause vehicle operators trouble as they frequently flood ove. roadway. and upon
topping a hill a driver is suddenly confronted by a lake of water in the road.

7. Bubonic Plague. New Mexico holds distinction of being number one nationwide in the
incidence of this disease. Each year about 10-20 cases are reported, often with 1 to 3
deaths.

a. The carrier is a normal flea that inhabits rodents and similar wild animals. Thus,
pets or children or hunters of these animals may receive flea bites and contract the
disease.

b. Symptoms are somewhat similar to a virus infection and progress to fever and
nausea. Medical advice must be sought, explaining the possibility of animal flea contact.

c. Prevention is accomplished by bathing and dusting pets, discouraging children from
playing with rodents, etc. Bathing and watching for fleas or flea bites is advised.

COPY
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Operation and/or Time

APPEND1X E

SUMMARY OF ACTIVITIES
and
ACCESS RESTRICTION

Zone A Zone B Zone C Zone D
Stacking 3 1 1
LOX Transfer 1 3 1
Prearming 1 1 3
Arring 1 1 3
Detonation Access Not 2 2
Permitted

Postshot 3 3 2
T + 30 Minutes 3 3 2
T + 2 Hours 1 1 1
Restriction Definitions:

1l - No Restriction

2 - Controlled Access

3 ~ Limited Access

357

D e ad

v

b ke e et s thadia e - -




e TITIYTI N e mmemrmw—i. s e cmmee s oe - e v o e e ..

- e e—— v

No,

—— ———————————

Date.
APPENDIX C-4

Field Command, Defense Nuclear Agency
MILL RACE Program
White Sands Missile Range, New Mexico 88002

Standing Operating Procedure
for
Explosive Operations for MILL RACE

Revision No: O

Operation Ho: Main Booster Assembly (MLA) Emplacement & Main Charge Construction
Area: MILL RACE Test Site, WSMR

Explosive Limits: 600 Tons ANFQ, 210 1bs Octol

Personnel Limits Per Shift: 16 Operators: 12 Casuals: 4

NOTES:

1. If a condition arises which is not covered by this SOP, the Stacking Super-
visor, Test Group Director, MILL RACE Safety Officer, and any personnel desig-
nated by the Test Group Director shall confer and devise the safest feasible
solution.

2. The ANFO required for the operation will be delivered to WSMR by a vendor and
inspected in accordance with appropriate regulatiors. The ANFO will be delivered
to the test site in vendor provided van-trailers and parked in thc designated
explosive parking area at the test bed.

3. It may be necessary to completely unload a trailer at the GZ before beginning
the stacking operations due to demurrage on the shipiment.

4. The Ah. . will be packaged in 50 pound plastic lined paper bags,

5. The MILL RACE Security Officer will be notified upon delivery of the
explosives to the test site so that a security patrol may be established
and guard post mounted.

6. Access onto the charge will be by wooden ladder. Standing or walking on
the perimeter of the stack will be held to a minimum.

7. Characterization of the explosive charge will be carried out by monitoring
the sequence of events in the detonation of the ANFQ stack. Seven polished
2luminum pipes with lucite diffusers will be embedded in the stack in accord-
ance with the applicable plan. Test gauges require no external valtage.

8. A dry run of the firing and instrumentation systems will be conducted prior
to commencing main booster emplacement.
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9. The inert MBA shell and inert Boocter-Initiation System (BIS) will be
fabricated at the Naval Surface Weapons Center (NSWC). It will be shipped
by commercial carrier to the MILL RACE test site.

10. The octol explosives will be shipped to W3MR for storage until required

at the MILL RACE test site. The octol explosive will be inspected in accordance
with eppropriate regulations and held in an explosive storage area approved by
the Test Group Director until needed for placement.

11. When needed the octol explosive will be transported to the MILL RACE

test site in an approved vehicle. The octol will be stored in a secure
container located in the designated explosive parking area on the test bed.-
12. Wood frame shell systomc will be assembled at GZ in sections, each section

approximately 4 feet in height. The wood frame shell systems will act as a form
for the main explosive charges and provide protection to the stack.

STEPS:

1. Assure that Ground Zero (GZ) Area is prepared according to applicable
design drawings.

2. Position first explosives-loaded trailer at the GZ as directed by the
Stacking Supervisor. If circumstances require unloading before the stacking

operation begins, use the conveyor and position the ANFO as directed by the
Stacking Supervisor.

3. Move the MBA shell and inert BIS into the G2 for assembly.
4, Attach the lifting sling to the inert BIS.
S. Insert the inert BIS into the MBA shell and <et on end at the GZ.

6. The inert BIS will be used only for structural support during the building
of the main explosive charge.

7. Assemble the wood frame shell system at the GZ in accordance with the
applicable plan.

8. Insert bottom (first) octol booster into position.

9. Remove the bags of ANFO from the van and pass them on to the stacking
crew (carry by hand, on2 bag at a time, or use the conveyor).

10. Stack the bags of ANFO to form the charge according to the applicable
stacking plan.

NOTE: The charge is .tacked around the Main Booster Assembly (MBA) shell
which was previously enplaced (step 3).




11. Apply adhesive to the bags in acco-dance with the stacking plan to
increase the friction between bags.

12. The bags of ARFO will be spot weighed before placing them into the
charge.

NOTE: Damaged (open) bLags of ANFO will be set asi<e. The ANFO in these
bags will be visually inspected for fuel oil ~ontent. J}f the ANFO is in
catisfactory condition it shall be vsed for bulk loading. If unsatisfactory
the ANFO will be placed in an appropriate holding area for disposal.

13. Open bags of ANFO. Pour the ANFO into the voids between bags as
required and level.

14. Place empty bags on the residue vehicle and haul them to the designated
sanitary fill site.

15. When the charge has reached the height of the next octol booster, all
stacking of ANFO shall be stopped.

16. NSWC personnel shall insert octol booster and lock into position

{(place fiberglass tape around the circumference and cement upper flange into
place}.

17. Resume stacking.

18. Repeat steps 15, 16, and 17 for each booster,

19. Move the explosive van-trailer from the GZ when it is empty and move 2
full van into place.

20. When stacking operations havc been completed the canvas roof system
will be used to cover the stack cap and at other times when directed by the
Stacking Supervisor.

2). Dismantle the wood frame shell system and remove the canvas roof system
from the explosive stack according to the applicable countdown.

22. Remmove all residue from the GZ area.
INSPECTION REQUIREMENTS:
1. Insure that only the personnel required for this operation are present.

2. Insure area is free of fire hazards prior to comencement of this
operation.

3. (Explosive hauling/handling vehicles will be inspected daily, before first
use,

4. Conveyor will be inspected daily, before first usze, for serviceability.
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SAFETY REQUIREMENTS:

1. Personnel performing any part of this operation will be thoroughly
familiar with the provisions of this SO0P.

2. No smoking will be permitted within 106 feet of any egp]osive or
explosive residue. Personnel will leave any flame-producing devices at
the container provided.

3. Vehicles used for the transportation and storage of explosives will
be appropriately equipped with explesive signc, fire s,nbols and fire
extinguishers.

4. Personnel will wash hands before eating or smcking.

5. Appropriate fire symbols and exolosive signs will be posted on access$
roads around the tast area at an appropriate distance to be determined by the
MILL RACE Safety Officer.

6. In case of high winds with blowing sand, impending electrical storms
within 5 miles, or an indication in excess of 1500v/m¢ on the potential
gradient meter, cease operations and evacuate personnel to the control point.

7. An area around the stacking site, 100 fe2t in radius, will be established
and access controlled. Normally, only those persornel required for the
operation will be given access to the stacking site by the Stacking
Supervisor; however, the Stacking Supervisor may meke exceptions. During
stacking and non-stacking hours, site operation personnel will control access
to the area adjacent to the stack.

8. Fire extinguishers approved by the MILL RACE Safety Officer will be
located in close proximity to this operation.

9. Dust respirators will be available at GZ during the constructIOn of the
charge.

10. Stacking will be done from the ground, and the stack.

11. Adequate pofsonnel protection will be provided all personnel working at
the stacking site, i.e., hard hats, gloves, safety shoes, and face shields
or safetyv glasses.

12. Ascure that conveyors and generator are greuncded and that generator is
placed 60 feet or more from the exposed explosives.

13. Cnly those vehicles reovived for transporting explosives will be
permitted in the explosive stacking areca.

14. The van containing the BIS will be located 3 minimum of 250 fect from
this operation.

¢ wotl frame onell system will aloo provide protection to the ANFO
Trem the weateors e Strycture will be drorarncice before ovent
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16. Non-explosive proof enterior lighting, if required, will be positioned
60 feet or more from explosives.

DISPOSITION OF COMPONENTS AND MATERIALS:

1. Empty bqgs, wrappers, or other material considered to be contaminated
with explosives will be disposed of in accordance with appropriate regulations.

EQUIPHMEZRT REQUIREMENTS:
1. Charge wood frame shell.
2. Explosive sicns and fire symbols as required.

3. Vehicle equipped with fire extinguishers, explosive signs, and fire
symbols for transportation and storage.

4, Potential gradient meter.

5. Box for matches and lighters.

6. Dust respirators.

7. Appreved fire extinguishers ~- 2 each.
8. Adhesive.

9. Brushes.

10. Plastic sheets.

11. Brooms.
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LEE MEADORS
NR Program Engineer
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APPENDIX C-5

Field Command, Defense Nuclear Agency
MILL RACL Program
White Sands Missile Range, New Mexico 88002

Standing Operating Procedure
for
Explosive Operations for MILL PACE

REVISION RO: O

OPERATION NO: Pre-arming (B1S) Emplacement, A-ming (Firing System Hook-up),
and Detonation

. e . w M \‘\ .
.AREA: MILL RACZ Test Site, WSMR V&y‘)\a )
PERSONNEL LIMITS: 13 OPERATORS: 9 CASUALS: 4
NOTES:

1. The hazzrd radius for this test for personnel in the open is con-
sidered to be 7,500 feet. Road blocks will be established as determined
by the FZONA TGL. Where appropriate, approach trails will have warning
signs. foad blocks will be set in accordance with the countdown check
Tist.

2. Prior tc initiation of step 8 under this SOP, the Chief, Aming
Party will determire that the test bed is clear of all unauthorized per-
sonnel. All personnel will be required to check out through a control
point enroute to an Observation Point. Exceptions: Those personnel
vital tc the test will be allowed in the Timing end Firing (1&F) and
Instrumentation vans during detonation.

3. The EBY detonators required for this operation will be stored at
an approved locztion until required for use.

4. A dry rua of the firing, instrumontaticn and camera systems will
be conducted prizr 10 corma2ncing this operation.

€. Approvel to procecd with this operation cust be given by the FCDNA
Test Group Direzzor.

€. HNo radis trensmisnsion will be rede within 100" of detoretor cebles
or armed chlarce.
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STEPS:
PRE-ARMING
1. The Chief of the Arming Party will check the firing system control
unit inside the T&F Van to insure a safe system. All lights on firing
panel unit must be OFF: the enable key switch (power switch) must be off
and meters must read zerc.

2. Remove enable switch key. Key will be in possession of arming
sarty chief,

3. Disconnect the voltage charge lines from the firing system control
unit.

4. Lock cable termination resulting from step 3 in lock box. The key
will be in possession of arming party chief.

5. At the direction of the Chief of the Arming barty. the arming party
will proceed to the BIS holding area.

6. Move the BIS no closer than 200 feet to the GZ.

7. The arming party will procced to install the field X-unit located
approxinately 100 feet from the explosive charge. The field X-unit will
be safed prior to conducting the following steps.

8. The arming party will request permission from the FCDNA TGD to
prepare for pre-arming the explosive stack after insuring the GZ area is
clear.

9. The FCONA TGD will give permission to prcpare for the pre-arming of
the charge.

10. Remove the shorts from the BIS harness lines and check the cables
for continuity with a blasting galvanometer. (This step will be conducted
at least 200 feet from the main charge.)

11. The firing cables will be reshorted.

12. The inert BIS will be removed from the explosive charge.

13. The inert BIS will be carried to the arming party vehicle for
subsequent removal from the test bed. )

14. Position the BIS near the explosive charge.

15. Lift the BIS above the charge and lower into the explosive charge
to 2 point where the CI5 is out of alignment wiih the Hus as previously
marked.

16. Pcg the BIS onto the MBA using a brass peg through the 1ift point.




17. The crane will be detaciwed from the BIS lifting assembly. The
lifting assembly will be taped to the MBA.

18. The crane will depart the GZ area; the cherry picker will remain in
position.

19. The arming party will request permission to complete pre-arming the
explosive charge from the FCONA TGD after insuring that the GZ is still clear.

20. The FCONA TGD will give permission for pre-armed completion of the
charge in accordance with the approved countdown.

21. The arming party will remove the shorts from the firing cables and
recheck them for continuity with a blasting galvanometer.

22, The arming party will reverify with a blasting galvanometer that’ the
firing circuit is still in a shorted condition.

23. Remove brass peg and lower BIS into position by hand.

24, Cherry picker will depart GZ area, and two (2) BIS technicians and
the photographer will depart for the observation point.

25. . The arming party will request permission to arm the explosive charge
from the FCONA TGD after insuring that the GZ is still ciear,

26. The FCDNA TGD will give permission for arming of the charge in
accordance with the approved countdown.

27. Remove the shorts from the firing cables and connect the cables
to the outputs of the field X-unit.

28. The field X-unit will be checked with a YOM to insure no voltage
is present prior to connecting the detonator cables. Remove shorting
plugs and connect cables.

29. The arming party will notify the T&F Van and Test Control upon
completion of arming.

30. The arming party departs GZ to the T&F Van.

31. The Chief of the Arming Party will remain at the T&F Van to.
operate firing system ccntrol unit; personnel not required will proceed
to the nearest Observation Point.

32, The Chief of the Arming Party will verify, with the FCONA TGD
that the test is still go.

33. When verification is received the SNLA, Chief of the Armxng Party
will ready the firing panel.
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34. The SNLA Chief will reconnect the high voltage charge lines and
install the key in the enable key switch.

35. The SKLA Chief will request the FCDNA TGD to insure that the area
is still clear.

36. FCDNA TGD reports area status to SNLA Chief.

37. If status is clear, the countdown sequence will continue. The
firing panel will be armed at the appropriate time in the sequence for
firing. In event of a misfire, go to step 40.

38. After detonation the firing panel will be secured as in steps 1
thru 4.

39. The arming party (min 2, max 4) will re-assemble at the T4F Vao
and proceed to GZ to inspect the area for explosives.

40. When the irea is determined to be clear of explosives the site
will be opened to project personnel.

41. Road blocks will be released as appropriate.

42. In the event of a mission cancellation or re-scheduling, the
Arming Party, in order to disarm the ANFO stack, will perform steps 1
thru 4 and reverse step 23.

43. In thc event of a misfire the folliowing steps will be performed:

(a) The firing panel will be safed as in steps 1 thru 4.

{b) If the firing system did not dump, as indicated by ro move-
ment of the HV Monitor Mcter, the arming party may proceed to GZ. 1If a
dunp occurred, a 30 minute wait is required before entering GZ.

(c) After the cause of the misfire has been determinod and
corrected, the test can be restarted at step 25 after the cameras have
becn reloaded.

INSPECTION REQUIREMENTS:

1. Prior to arming and detonation the area will be visually surveyad
to insure that the areca is clear.

2. Insure that the detonation site is free of fire hazards prior to
commencement of this operation.

3. Insure that the firing control panel s in a safe condition and
is not disturbed while the arming party is at GZ.

4. Insure that all hoisting eand lifting equipment is in proper conc:.tion

prior to commencing this operation.

tad
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SAFETY REQUIREMERTS:

1. Personnel performing any part of this operation will be thoroughly
familiar with provisions of this and the basic Safety Plan for MILL RACE.

2. Make continuity and stray current checks with a blasting galvanometer
or approved meter.

3. In case of high winds with blowing sand, an impending electrical
storm within 5 miles, or an indication in excess of 1500 V/m on the
potential gradient meter, cease operations, and evacuate personnel to
the Control Point.

4. No smoking will be permitted within 100 feet of any explosives
or explosive residue.

5. Vehicles used for transportation and storage of explosives will be
appropriately equipped with explosive signs, fire symbols, and fire
extinguishers.

6. Personnel will wash hands before eating or smoking.

7. Only those personnel required for the operation will be given access
to the GZ area.

8. The hazard radius for this test for personnel in the open is 7,500
feet.

9. Al personnel will be required to check in and out of established
road blocks in accordance with the approved countdown. Only those personnel
vital to the test will be allowed in meanned stations during detonation; all
others must evacuate the test bed,

10. No radio transmission will be made within 100 feet of the firing
cables, BIS, or armed charge after this operation begins.

DISPOSITION OF COMPONENTS AND MATERIALS:

Any explosive residue found after detonation will bé disposed of in
accordance with apg:gpriate regulations.

EQUIPHMENT REQUIREMENTS:

. Firing System Control Unit.

. Field X-units.

1
2
3. Firing cables and shorting plugs.
4, Blasting galvanometer.

5

. Potential Gradient Meter,
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6. Vehicle equipped with fire extinguisher, explosivés signs and fire
symbols as required by operations.

7. Crane.
8. Cherry picker.
9. Lifting assembly.
10. Guide straps.
11. Brass peg.
12. Electrical tape.
13. Radio.
ARED BY: APPROVED:
. FOR THE COMMANDER
7

PRuGRA% DIRECTOR, MILL RACE Chief, WSMR Safety Office

CONCUR:

VIOTAT T
LCDR, USN
Safety Officer, MILL RACE

i 2

G. H.REID
LCDR, CEC, USN
Test Group Director, MILL RACE

Lee Meadows
NR PROGRAM ENGINEER
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APPENDIX C-6

Field Command, Defer.se Huclear Agency
MILL RACE Program
White Sands Missile Range, New Mexico 88007

Standing Operating Procedure
for .
Explosive QOperations for MILL RACE

Revision No: O

Operation lo: Final Assembly of Booster-Initiation System (BIS3)
Area: MILL RACE Test Site, WSMR

Explosive Limits: 7 TC 234 Deronators, Y4 1bs Pentolite
Personnel Limits: 9 Operators: 6 Casuals: 3

NOTES:

1. Preliminary assembly of the BIS will be made at the Naval Surface
Weapons Center (RSWC). The preliminary assembly, without detonators or
explosive, will be shipped by commercial carrier to the MILL RACE test
site at WSMR, .

2. Upon arrival at the MILL RACE test site the inert BIS components
will be inspected and stored until needed for final assembly.

3. Upon arrival at WSHR the pentolite initiators will be stored in an
exp.osive magazine until needed for final assembly.

4, Wher reeded, the pentolite initiators will be transported from WSMR
storage to the test site in an approved vehicle. The pentolite will be stored
in a sccure van and located in the designated explosive parking area on the
test bed.

5. Assembly of the BIS will be accomplished in a van-trailer located
on the test bed. The van-trailer will be located no closer than 160 feet
from any hazardous/erplosive operation that is being conducted or personnel
activity. '

6. A1l adhesives coming in contact with explosives will be an NSWC
developed comnatible material: R-45M, DD! blend.

7. 1f a condition arises which is not covercd by this SOP, the FCDUA
Test Group Director (TGD), WSWC Project Officer, and any personnel designated
by the FCONA TGD shall confer and devise the safest feasible solution.
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1. Transport the inert BIS components to the van-trailer for assemdly.
2. Inspect and open the box containing the pentolite.
3. Inspect each individual pentolite initiator.

4. Assemble the two secticns of the BIS and cement with PVC cement.

5, Check exch section of the BIS catle assembly for continvity using
an appropriate meter.

6. Prior to installation of the TC 234 detonators, attach the test
cable to a detonator and place the detonator beneath a sand filled sandbg.

7. Check the detonator for continuity using an approved blasting
galvanometer. 99 not perform this -peration in the immediat> vicinit; of
the pentolite.

8. Repeat steps 6 and 7 for each of the 7 detonators.

9. Place a detonator into its adapter nut and screw the adapter nut into
the flange.

10. Repecat step 9 for all detonators.

11. Insert the pentolite initiators into the BIS, and peg into place
with wooden dcowels.

12. Insert the shorted cable assembly harnesses (two) and attach to
each of the appropriate detonators,

13. After all detonators are in place, remove the cable assembly
harness shorting plugs and check the continuity of the completed RIS cable
assembly harnecscs using an approved blasting galvanometer.

14. Reshort the G1S cable assembly harnesses.

15. Tape the access ports into place.

16. Place the BIS assembly in the approved storage area.

17. Prior to event day, reverify the continuity of the BIS cable
assembly harnesses. -

18. Reshort the BIS cable assemb]y harnesses.
19. Scal the access ports. '

20. Replace the complcted BIS assembly in the approved storage area cn
the test bed.
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INSPECTIOM REQUIREMERTS:

1. Insure area is free of fire hazards prior to commencemert c¢f this
aperation.

2. Inspect the BIS pentolite initiators and IC 234 detonators for any
hazardous conditions prior to commencing this operation.

SAFETY REQUIREMEKTS:

1. Personnel performing any part of this operation will be thoroughiy
familiar with provisions of this and the basic SOP.

2. No smoking will be permitted within 100 feet of any explosive or
explosive residue. Personnel will leave any flame-producing devices at the
container provided. )

3. Vehicles used for the transportation and storage o, explosives will
be approprictely equipped with explosive signs, fire symbols, and fire
extinguishers.

4. Personr2] will wash hands before eating or smoking.~

5. 1Insure area is free of fire hazards prior to commencenent of this
operation.

6. Access to the explosive assembly site vill be controlled. Only
those personnel required by the operation will be given acc -ss to the area.

7. BApproved fire extinguishers will be located in close proximity to
this opercztion.

8. No radio transmissions will be made within 100 feet of the van-
trailer after this operation begins.

DISPOSITION OF COMPONENTS AND MATERIALS:

Crating materials, wrappers, excess explosives or other material
considered to be contaminated with explosives will be disposed of in
accordance with appropriatc regulations.

EQUIPHENT REQUIRED:

1. Explosive signs and fire symbols as required.
2. Box for matches and lighters.

3. Blasting galvanometer,

4. Fire extinguishers - 2 each.

5. Dupont M101 Blaster's Mgltimeter.

6. PVC Cement.

7. Adhesive (R-45M, DOI blend).
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Prepared By: APPROYED:

-7 7 FOR THE COMMANDER

e W

Program Oirector, MILL RACE Chief, WMR Safety Office

Concur:

Wllin T

WILLIAM F, TAYLOR
LCDR, USH
Safety Officer, MILL RACE

el

G. H. REID
LCDR, CEC, USN
Test Group Director, MILL RACE

LEE MEADOWS
NR Program Engineer
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APPENDIX D
SECURITY PLANS

D-1. FCTOH Security Pian for HE Tests

D-2. Supplementiry Security Plan
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APPENDIX D-1

FCTOH Security Plan for HE Tests

1. PR POSE

The purpcse of this document is to consolidate those policies, responsibilities
and procedures that are cammon to all DNA non-nuclear above ground high explosive tests
and to provide a means for implementing specific security procedures unique to these HE
tests.

2. SCOPE .

This document is applicable to all DOD FCDNA and DOD/FCDNA spansored partici-
pating agencies and all other contractors directly and/or indirectly supporting DOD/FCDNA
activities. The test site defined for the DOD/FCDNA events includes administrative,
operational | and explasive areas.

a. Administrative Area. That part of the test site that includes the test
control, observation, and logistic support areas. )

b. .Operational Area. That part of the test site that includes the technical
operation functions, instrumentation parks, and the test bed.

¢. Explosives Area. The area within the test bed where explosive charges are
enplaced and detonated, and the area used for explosive storage and disposai.

3. APPLICATION

This documert is applicable to all high explosive tests, regardliess of test
locaticn. All participating organizations will comply with the policies contained herein.
The Test Group Director (TGD) may permit variance if, in his judgment, the test cannot be
otherwise accanplished. In such cases, adequate alternate security proceiures will be
establ{shed, approved, and published. When a conflict exists between the requirements of
this document and other instructions or procedures, the procedures providing the most
stringent or highest degree of protection will be followed. Méndatory security require-
ments are indicated by the use of "will" or “shall.”

4, RESPONSIBILITIES

a. Field Command, Defense Nuclear Agency (FCDNA): )

(1) The Test Group Director (TGD) is assigned the total security coordina-
tion responsidbility for the DOD/FCONA sponsored participating agencies, and all other con-
tractors for the events. In particular, the TGD will: :

(a) Develop a security plan,
(b) Designate a Test Group Security Officer,
{c) Take necessary actions to insure the security of the test site.
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(d) Furnish copies of applicable security instructions end regulaticns
to all agencies participating in ths event,
{e) Establish a security briefing program for the event.

(2) The Test Group Security Officer (TGSC) is responsible to the TGD for
impl enenting the security program and will be the primary contact on the Test Group Staff
(TGS) for all security matters. He will coordinate the security requirements of all
participating agencies and will coordinate Test Group security requirements with the
responsible station security office. Specifically, thy TGSO will:

(a) Provide the TGD with advanced shipping information of sensitive
items, and classified materials and materiel.

' (b) Administer the security briefing program.

(c) Coc “‘inate and arrange for guard services and write appropriate
guard instructions supplying sufficient information for guard orders to be written.

(d) Arrange for repositories for documents and material at the event
site.

b. Project Officers (P0) are responsible for the security of classified infor-
mation, material, and documents under their control and for the security indoctrination of
211 personnel assigned to their projects at the test site. Project Officers will:

(1) Coordinate their security plans and procedures with the TGSO to insure
compl iance with the applicable directives and to economize security facilities and serv-
ices. )

(2) Develop specific requirements for the protecticn and control of clasyi-
fied areas, information, documents, materials, and sensitive items unique to the test.

(3) Designate, in writing, a custodian and alternate custodian who will be
responsible for the safeguarding of all classified materials in the custody of the project
agency at the event site. A copy of the designation will be provided to the TGSO.

(4} Identify in writing to the TGSO the number and classification of all
classified items to be used at the test site. The number of classified documents to be
used should be kept to the absolute minimum required to perform the experiment.

(5) Prcvide the TGSO with advance shipping information of sensitive items,
classified materials and materiel, .

(6) Will advise the TGSO in advance of all movements of classified hardware
to the test site. Under no circumstance will classified hardware be installed at the test
site until the TGSO has been notified and necessary security procedures established.
Generally, the experiment installation schedule will consider such security requirements.

(7) Provide the TGSO a l1ist of names of all personnel fielding the event,
and non-duty hour location(s) and telephone numbers of key supervisory personnel.

377




e = m e  — - - v m e ns - A - -

(8) Will be responsible for materiel under their cognizance, to insure it
is properly secured and protected during non-duty hours.
(9) Establish an internal property control system for agency use to insure
materiel is not taken off the test site without agency authorization.
(10) Submit requests for security clearances to responsitle security office.
c. Fielding Personnel. Each individual will immediately report any unautho-
rized visitor(s) or suspicious activities to the Test Group Security Officer (TGSO) or to
the security guard, either personally or by radio. Additionally, each individual who has
know! edge or custody of classified information or material must apply basic security
principles, cammon sense, and logical interpretation of existing directives to protect
that information or material. Any person having knowledge or suspicion of a security
violation (an ircident which may have resulted in loss or compranise of classified infor-
mation or material) will immediately notify an officer of the TGS, and take such action as
necessary to protect classified material until relieved by appropriate authority. FEach
individual will familiarize himself primarily through briefings, with policies and proce-
dures to maintain operational security. R
5. INSPECTJONS
All offices and trailers which contain classified repositories will be inspected
as prescribed by the local security office and locked with an approved lock. Security
inspections will be made for all other trailers dnd offices in which classified material
has been or may have been used. All trailers and offices will be locked in order to ade-
quately contrcl and maintain govermment property. A security guard will make continuous
checks and report all areas where govermment property on the test site is inadequately
protected against theft or loss. For all locked trailers, offices, working areas and
repositories, the names, addresses and telephone numbers of persons who can provide access
to that specific area or who should be notified in case of an emergency, will be promi-
nently posted in accordance with appropriate regulations. Occupants of trailers/vans will
be responsible to insure that spaces/facilities are properly secured.
6. USE OF RADIOS
A1l personnel are reminded that radio nets are subjected to being monitored by
unfriendly agents who may gain intelligence not only from what is said, but also fram
{ncreasing traffic just prior to event time. The radio nets will be used for essential
traffic only.
7. CLASSIFIED MATERIAL AND CLASSIFIED MATERIEL ACCOUNTABILITY AND CONTROL
a. General. This plan includes provisions for accountability, control and
delegation of authority and responsibilities. This plan and the attendant procedures are
applicable to all military and civilian personnel, contractors, official visitors, guests
and all others authorized access to the test site.
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b. Classified Material Accountability. ,

(1) The TGSO will maintain responsibility for and accountability of all
clessified material and classified materiel controlled by FCDNA.

{2) The Agency Preject Officers will provide the TGSO a list of all classi-
fied materials and documents, the estimated time of arrival and mode of arrival at the test
site. The Agency Project Officers. will also notify the TGSO at least 24 hours in advance
of the scheduled arrival at the test site.

{3) TYhe TGSO will notify the responsible security office of the requirement
to establish a classified repository. .

{4) The responsible security office will survey (if required), designate a
repository location, and instruct the TGSO as to the security regulations and procedures
to be followed.

8. SENSITIVE ITEM ACCOUNTABILITY AND CONTRCL

a. General. This plan includes provisions for accountability, control and
delegation of authority and responsibilities. This plan and the attendant procedures are
applicable to all military and civilian personnel, contractors, cfficial visitors, guests
and all others authorized access to the test site. -

b. Sensitive Item Accountability

(1) The 1GD or his representative [Program Director (PD)] will:

(a) Maintain resp - sibility for and accountability of all sensitive
itens which are the responsibility of FCONA.

(b) Record (document) the exact amount and nature of all sensitive
jtens expended in testing, turned over for destruction, and removed fram the test site.

(2) The Program Director(s) will coordinate the inspection of all incoming
or outgoing shipments with the TGSO and Safety Officer for their respective experiments.

c. Establishment of Controls

(1) At least 48 hours in advance of the requirement, the TGSO will estab-
1ish and maintain physical security surveillance of sentitive items.

(2) The security force will control the access into thz explosives/stacking
area to insure that only authorized individuals are allowed. Individuals will be listed
on an access list ard will not be permitted beyond the control point unless authorized by
the TGO or designa.ed Test Group Staff members,

(3) The security force will verify all locks on all storage/shipping vans
during entries into the explosive area.

9. PHOTOGRAPHY

a. Technical Photography. A photographic plan of technical camera layout will
be required depicting camera orientation, target, field of view, and lens focal length as
a minimun. Cameras will be inspected prior to event day, for conformance with the plan.
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5. Documentery Photographv. When classified items are on the test bed, photog-
rapher{s) will Ge required to coordinate with the TGSO and the Photo Program Director
prior to taeking photographs.

10. PHYSICAL SECWRITY

a. General. This plan and procedures are applicable to all military and civii-
ian personnel, contractors, office visitors, guests and all others authorized access to
the test site. This plan delineates responsibilities and establishes procedures for
safeguarding government and private property at the test site.

b. Test Site Entry. The test site will have notices or signs posted along the
boundaries, forbidding entrance to unauthorized personnel. Accordingly, the following
procedures will be utilized to enter the test site.

(1) Working hours. During normal working hours, the test site will be &
non-controlled area, except where specifically posted. All visitors shall report to the
admin area. All suspicious activities/personne! will be reported to the TGSO or TGO
immediately.

(2) Non-working hours. Test site entrance is regulated by securitv guards
{nights, holidays and weekends). -

(a) The TGSO will provide a site access authorization list (SAAL) to the
security guard. Agency Project Officers are responsible for maintaining current names of
their personnel on the SAAL and notifying the TGSO accordingly.

(b) The security guard will permit entrance to the test site of personnel
and equipment provided they appear on the SAAL.

(c) Personnel will notify the security guard when departing the area.

c. Test Site Security. All fielding personnel are to insure that doors, win-
dows, and gates to all buildings, areas, vans, or other structures are secured by locking
at the end of each workday or at any other time a facility becames non-operational or is
unattended. ’

11. OPERATIONS SECWRITY (OPSEC)

3. General. This plan and the attendant procedures are applicable to all
military and civilian personnel, contractors, official visitors, guests and all others
authorized access to the test site. This plan delineates responsibilities and establishes
procedures for protection of sensitive operations and activities associated with the test
site,

b. Establishment of Controls. The TGD or his representative (TGSO) will estab-
lish procedures to: .

(1) Identify intelligence vulnerabilities which are susceptible to hostile
exploitation.

(2) Eliminate or control these intelligence vulnerabilities.
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MILL RACE SECURITY PLAN

SUPPLEMERT T9
STAKDARD SECURITY PLAN FOR FCTOH EVENTS
1. Introduction.
This supplement is intended to provide additional security guidance and plans
which are peculiar to the MILL RACE test. This test is planned for execution
at White sands Missile Range, K.W,

2. Staff Security Organization..

Test Group Staff security personnel are:
(1) Test Group Director (TGD) - LCDR Reid
(2) Test Group Security Officer (TGSO) - LCDR Taylor
(3) Alternate Test Group Security Officer - CPT Grayson
(4) Document Controd Officer - MILL RACE clerk

3. Restricted Areas.

The below lis.ed restricted areas are all located on the test bed:

a. On or about D-16, the explosive area will become a restricted
security area. A single 24-hour guard will control access into this
area. Access will be limited to TGD cleared personnel.

b. On or about D-15, the area surrounding experiments 2301, 2303,
2303 and 2305 will be restricted. A 24+ bur guard force will control
access into this area. Access will be limited to TGD and the PO (of
these experiments) cleared personnel.

c. On D-1, the entire test bed area will be restricted security area.
Access will be 1imited to TGD cleared personnel.

d. On or about D-180, all instrumentation trailer parks will be a
restricted security area. Access will be limited to approved personnel.
Requirements for classified containers at the trailer park must be sub-
mitted to the TG5O for coordination. During non-working hours, buildings
containing repositories will be locked, sealed, and checked by the TGSO.
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e. On or about D-123, 211 project officers (PO) trailers located in the
administration area will be a restricted security area. Access will be limited
to approved personnel.

f. On or about D-45, the entire test bed area may become a restricted
security area. Additional information will be published at a later date.

4. Access to WSMR by Foreigqn Nationals.

Visit requests nust be submitted to the Military Attache of the Embassy concerned
in Washington, D. C. by each foreign national participant or visitor. Requests
should be forwarded to WSMR Security in sufficient time to allow for administra-
tive processing.

5. Visitor Control and Identification.

WSMR security badges will be issued to all personnel participating in MILL RACE.
Notification of impending visit to WSMR to participate in MILL RACE will be
forwarded to CG, WSMR, Attn: DP-SI, so as to be received NLT 30 working days
prior to expected arrival. Copies of this correspondence should be provided to
TGSO to facilitate coordination.

6. Guard Reauirements,

Specific guard requirements will be publisned at a later date.

7. Emergency Telephone Numbers.

Telephone numbers will be published at a later da.e.
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ENVIRONMENTAL ASSESSMENT OF THE

MILL RACL HIGH-EXPLOSIVE FIELD TEST

Kenneth E. Gould
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Santa Barbara, Calirurnia 93102
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Environmental Assessment

CONTRACT NUMBER DNA 001-79-C-0053
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SUMMARY

This is an Environmental Assessment (EA) for Project MILL RACE, a
large-scale, high~explosive (HE) field test propcsed by the Defense
Nuclear Agency (DNA). The basic purpose of MILL RACE is to expose
shelters, rilitary systems, and equipment to blast, shock, and ther-
mal phenomena that simulate those from a nuclear weapon to obtain
data needed for the evaluation of the tested items' hardness and our
dofense capabilities.

The proposed test site is in the northern portion of White Sands
Missile Raige (WSMR), a National Range in New Mexico. A location on
WSMR is preferred because it has adequate space, is near BNA Field
Command, has the resources needed to support a large field test, and
working relationships have been estatlished from the DICE THROW HE
test that was conducted in 1976 near the proposed test site. The
particular ground zero location (GZM) is desired because of its geo-
logical characteristics.

The MILL RACE Program basically consists of constructing a test
bed for the HE charge and experiments, installing the experiments,
constructing the charge, constructing four gage lines, building three
instrumcntation parks and an administration area, and installing tem-
porary roads, utility lines, instrument cables, etc. to support the
test. A total of approximately 120 acres of sand grasslands and
dunes vegetation association is expected to be denuded by the con-
struction phase, which is expected to begin in January 198l. The ex-
plosion of 600 tons of ANF0Q, which is equivalent to 500 tons of TNT
or 1 KT nuclear, is planned for September 1981. Following the test
execution, the area will be cleaned up and the excavations filled.
Cle.rup should be completed by December 1981.

GZM for MILL RACE is approximately 14 miles from the nearest
boundaries of WSMR. The area is primarily grassland with good forage
characteristics. It is estimated that 250 small mammals (mostly mice
and rats), 40 birds, and 1200 to 1800 reptiles (almost entirely whip-
tail lizards) will lose their habitat from the comstruction sctivi-
ties and can be expected to die. The Trinity national historical
site is a few miles from GZM. An archaeological survey of the
proposed test site has been conducted, No significant archaeological
sites were found,
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The environmental effects of the construction activities do not
svem significantly adverse. The disturbed 120 acres of grassland
are a srall portion of the type of acreage on WSMR. No enuangered
spacies will be affected. Humans should not be disturbed in any
manner because the nearest range boundary is 14 miles from the site.
The town of Socorro will bencfit ecounomically to some extent from
housing and feeding project personnel.

The only possible significant effects from test execution would
be from the explosion phenomena. Ground-level concentrations of air
pollutants from the explosion cloud will be well within the most
stringent air-quality standards. Animals and vegetation within 3000
feet of GZM might be injured by airblast, but most such destruction
will have occurred from the construction activities. Again, no en-
dangered species will be affected. Window damage and excessive noise
in civilian population centers is unlikely. Meteorological condi-
tions will be monitored before exploding the charge so that condi-~
tions that amplify blast can be detected and avoided. Based on a
structural analysis, the historic McDonald Ranch should not be 8ig-
nificantly damaged by airblast or ground shock from the MILL RACE ex-
fFscciun. Structures and portions of structures which exist today
at the McDonald Ranch survived the Trinity Event and that event had
a peal reflected overpressure of about 2.3 psi. The MILL RACE test
will generate a peak reflected overpressure of about 0.70 psi. The
damage assessment indicates a high probability that no substantial
structural damage will occur; however, in some places nonstructural
components such as ceiling sheetrock, are very weak and may be
damaged. Loose stones which lie on top of soms walks may fall,
Protective measures are felt to be not necessary, provided that
MILL RACE is not executed when meteorological conditions are con-
ducive to ducting of airblast.

There is no reason to expect that the MILL RACE Prigram will be
environmentally controversial.
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StCTION 1
NEED FOR THE PRGPOSED ACTION

A continuing need exists for the United States and other NATO na-
tions to test the response of defense systems and equipments when ex-
posed to nuclear weapon explosions. Since aboveground nucle.r weapon
tests are prohibited, simulators are used to create some aspects of a
nuclear weapon detonation; among these are the high-explosive (HE)
simulator for producing blast and shock and Thermal Radiation Sources
(TRSs) that burn fuel at very high temperatures to produce thermal
radiation. Material samples, scale models, equipment components,
etc. can be tested in small-scale tests, but to test full-sized large
systems it is necessary to conduct a large-scale field test, requir-
ing large amounts of high-explosives to produce the required megni-
tudes of blast and shock over substantial land areas.

The last large HE field test that tested large numbers of equip-
ments was DICE THROW in 1976. Twenty-nine military commands, govern-
ment agencies, and Department of Defense (DOD) contractors, and six
other NATO nations participated in DICE THROW. The Defense Nuclear
Agency (DNA) has received numerous requests to conduct a program of
the magnitude of DICE THKOW to test new and improved systems and con-
cepts and to increase the data base for systems that have been previ-
ously tested. 1In particular, it is desired to expose many of the
test items to combined blast and thermal radiation phenomenz to eval-
uate the synergistic effects of these phenomena.

The Defense Nuclear Agency of the Department of Defense proposes
to conduct the MILL RACE high-explosive field test program to provide
empirical data on the response of military systems and equipments and
buried structures to simulated nuclear airblast, thermal radiation,
and ground shock. Such data can be used to analyze and jimprove our
military and civil defense capabilities.
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SECTION 2
ALTERNATIVES CONSIDERED

This section is organized as follows:

® The propcsed MILL RACE Program and its alterna-
tives are described

e The existing enviromment at the proposed test
site is described and the reasons for preferring
this site are given,

PROPOSED PROSRAM AND ALTERNATIVES

For MILL RACE it is tentatively planned to detonate a charge of
explosives equivalent to 500 tons of TNT, which will simulate the
blast and shock from a 1-KT nuclear surface burst. Numerous agencies
of the United States and other NATO mations plan to field experiments
exposing tactical and strategic weapon systems, communication sys=-
tems, vehicles, aircraft, and structures to the resulting blast and
shock. It is also proposed to simulate nuclear weapon thermal radia-
tion for selected experiments in conjunction with blast and shock.

MILL RACE basic objectives are¢ as follows:

1. Record the blast and shock phenomena

2. Record damage to wezpons, shelters, and systems

3. Record effects of corbined blast and thermal
phenomena

4, 1Increase the weapons effects data base.

The various agencies will have their own specific objectives regard-
ing their individual experiments.

The proposed MILL RACE field test is an alternative to the atmo—
spheric detonation of a nuclear device. It is planned to simulate
the blast and, in part, the thermal radiation from a 1-KT nuclear
surface weapon burst, without the radioactivity associated with & nu-
clear weapon. The objectives of the MILL RACE Program have been
judged important enough to justify it. 1f MILL RACE is not con-
ducted, these objectives cannot be met, Reanalysis of existing data
and laboratory simulations will not meet the program objectives be-
cause empirical data do not exist, or are sparse, for many of the
full-sizec systems to be tested and for systems exposed to combined
blast and thermal radiation phenocmena.

Given that a field test is necessary to achieve the program ob-
jectives, alternatives to the program 8s proposed might be to conduct
the program at a different location (discussed later in this section)
or to modify the scope of the program. The sizes of the HE charge
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and the thermal sources havc been chosen to produce the necessary
levels of blast and thermal radiation that are similar to those from
& nuclear explosion over areas lerge enough to accommodate the exper-
iments., If the analysis in this Envirommeotral Assessment (EA) or its
review indicates that significant environmental impact might ocntur
froom the program 3s planned, alternatives to mitigate such damage can
be considered.

The MILL RACE Program is in its planning stage. A site location
has only recently been selected and the test experiments are being
defined. A final layout of the test bed and support facilities s&nd
details on construction will not be known for some time. Neverthe-
less, past experience indicates that adequate information is avail-
able to prepare an FA for the construction, test execution, and
cleanup phases of the MILL RACE Program. MILL RACE is expected to be
very similar to the 1276 DICE THROW Program—-the locations are near
each other, the explosive charge sizes and configurations will be es-
sentially identical, and many of the proposed MILL RACE experiments
are similar to those of DICE THROW. Therefore, the DICE THROW Pro-
gram is being used as a model for MILL RACE, and wheie specific char-
acteristics of MILL RACE have not yet been determined the experience
from DICE THROW, as documented in References 1 and 2, can be applied.

The proposed location for MILL RACE is the northern portion of
White Sands Missile Range (WSMR), New Mexico. WSMR is a National
Range operated by the U.S. Army primarily to support missile devel-
opnent and test programs. Access to WSMR is restricted, and the
proposed test site is approximately l4 miles from the nearest unre-
stricted area, The unrestricted areas adjacent to the northern WSMR
are very sparsely populated. The proposed test site is located in
the Jornada del Muerto basin. Climate, vegetation, and animal life
are fairly typical of other areas of the Southwest having a similar
elevation of approximately 4900 feet. The enviromment of the pro—
posed test site is described in greater detail later in this section.

The tentative schedule for MILL RACE field activities is as
follows:
e Construction Phase
-- Preparation of the test site January-March 1981
-~ Construction at the tesr site April-August 1981
-- Fielding of the experiments May-September 1981
e Test Execution September 1981 )
e Cleanup October~December 1981.

Construction Phase

The major construction features of the MILL RACE Program will
consist of the following:

® A test bed for the HE charge and experiments

e Three instrumentation parks and an administration
areas
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® Three airblast gage lines and one ground motion
gage line

» Construction of the HE charge

e Construction and instrumentation of the
experiments

e Roads, utility lines, etc. to support the
program.

The layout for the test bed has not yet been designed, but it
will be defined by the shock levels and land area required by the in~
dividual experimenters. However, because the experiments are simi-
lar, the test bed should be quite similar to the test bed for DICE
THROW shown in Figure 1. As can be seen, virtuelly all of the DICE
THROW experiments were located within 2000 feet of ground zero (G2)
(i.e., the location of the HE charge), and most were located within
the 5-psi airblast peak-overpressure range of 1370 feet from GZ.
Within these radii, a considerable portion of the land area was not
assigned to project purposes. The area assigned to experimenters and
allotted for the HE charge shown in Figure | totsals approximately 100
acres. This amount of land should also be required for MILL RACE be-
cause most of the proposed MILL RACE experiments require airblast
levels of 5 psi or more, similar to the requirements for DICE THROW.

The area for the MILL RACE HE charge will be cleared of any vege-
tation and leveled as necessary. The land allotted to the experi~
menters, and its vegetation, will be disturbed only as necessary to
install the experiments and provide a clear field for the explosive
airblast and thermal radiation. It is desirable to disturb the vege-
tation and land as little as possible so as to reduce the problems
caused by blowing dust from wind erosion and from the airblast wh2n
the charge is exploded.

Additional land will be disturbed for installation of the four
airblast and ground-motion gage lines (each approximately 10 feet
wide and 6000 feet long) and for access roads. For DICE THROW, a to~-
tal of 7 miles of 16-ft~wide access roads were required. Thus, based
on DICE THROW experience, approximately 15 acres of land can be ex-
pected to be disturbed for gage lines and roads. A relatively small
amount of land will be disturbed by trenching for any underground in-
stallation of instrumentation and power-line cables.

Three instrumentation parks will be located approximately 6000
feet fram ground zero of MILL RACE (hereafter referred to as GZIM),
one near the end of each airblast gage line., An administration area
will be built farther avay {at a distance of 10,000 feet for DICE
THROW). The instrumentation parks and administration area for DICE
THROW required approximately 3 acres of land and contained approxi-
mately 40 trailers and portable buildings.

In summary, based on DICE THROW experience, a total of approxi-
mately 120 acres of land will be allotted for the experiments or
required for the HE charge and for access roads, gage lines, instru-
mentation parks, and the administration area. As a conservative as-
sunption, it will be assumed that all of these acres will be cleared

394

s e B e e e ]

LT '.:‘5;.':;;:-::‘:5..-:4
I




(1 3duauayay

:1324n05)

"InoAe| paqiIsaI MOYHL 391Q

[N Y]

‘T aanbyy

395

P T N

L e g Ai‘i‘l}(ld..!
-

!

PSR

————-

e e e ..

e et AT e Wnn AR ARl Bt At < avm o o

Ll adlidod

b,

——
St i, 2. S 0




THROW .

of vegetacion and the ground surface disturbed; however, in actual- -
ity, much of the area allotted to the experiments will not be dis-

turbed. Figure 2

shows an aerisa! view of the DICE THROW test area -
the day before the event was executed.

(For vicwer perspective, the

approximately 400-ft radius of continuous crater ejecta that re- ot
sulted from the explosion is drawn on this photograph.) As can be
seen, large portions of the test area were not disturbed by the

construction,

. Ld
The construcLion activities will be typical of those for large 3
construction projects involving earthmoving, steel, and concrete con- B

struction,

Based on an examination of the experiments planned, no
unusual types of constru. ‘on activities are foreseen. The typical
heavy equipment such as bulldozers, graders, cranes, and trucks will
be required. The WSMR Facilities Engineer (FZ) will perform most of
the construction for the test site and in support of experiments, as

was the case for DICE THROW. The availability of the construction

work force and equipment at WSMR is a major reason for conducting

MILL RACE at WSMR.

For DICE THROW, the 7 miles of access roads and the instr.xzenta-
tion parks and administration area were constructed by gradi.  and .
putting down a layer of gravel. The gravel was obtained frou WSMR Vo
and was crushed, delivered to the site by truck, and spread. 1t is
expected that the same procedures will be followed for MILL RACE.

Nearly 300 miles of signal and power cable were required for DICE
Underground portions of such cables will be installed by the
use of trenching machines and cable-laying equimment; shaliow
trenches can be cut by the tip of a grader or bulldozer blade.

o -,
...

. -

B nh ks S e e e mmme e T

396

!
S e - -

JR SRR,
sl e el o

e - & DA

~

P N Y .
pres Lt Bl e e m A s bl Bt ot




(2 92ud4dy3Y :924N0§) "UOEINIAXI IS}
34033q Aep 3yl 3SPIYINOS GULNOO| MALA |BjJ4dy "P3QIS3I MOYHL 3DI0 3I0YSAd

.!-,.. i) BTdy PR
31 SETCTEIEIT
P 1 1W17 3HL

gl

. \W,i
) + . a

v-!

CiL g .
\ N AN

LT o T
RRSCPERIL SP L VURTOTSEII SN, 37 11T B (¥

L
RN

*2 34nb}4

o YT Tl et
ki

ot

5

wvhe

Rraar Y

397

R N U

[T S PV




Most of the experiments and senscre will require mounting on con-
crete pads or footings or on fraseworks that are set in concrete.
Also, some of the experiments will be instelled below grade level or
completely buried. Numercus excavations will be required. A con-
crete batch plant was built at the test site for the 1300 cubic yards
of concrete that were placed for DICE THROW.

Water for drinking and construction will be hauled to the site by
water truck., Portable chemical toilets will be used onsite. DNA has
estimated a staffing requirement for 435 mammonths onsite, with 56
staff members onsite during the approximately 6-month period of con~
struction and test execution., Govermment agencies and contractors
will require additional personnel for the construction of the experi-
ments, installation of instrumentation, and recording of data at the
time of execution. Project personnel will be housed offrange, proba-
bly in Soccrro, the nearest town large enough to have the necessary
motel and restaurant facilities, The use of WSMR personnel for most
of the construction will reduce the requirement for outside housing
of temporary personnel.

Experiments

The MILL RACE experiments, as they are presently conceived (Ref-
erence 3), are described in summary fashion ia this subsection. They
are as follows:
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Most of the above-described test objects will require concrete
pads or footings to hold them in place. Instrumentation will consist
of active and passive sensors and motion-picture and still photogra-
phy. The majority of the experiments require airblast peak overpres-
sures of 5 psi or greater, i.e, to be located within 1400 feet of
GZM. Land area requirements for experiments beyond 1400 feet from
GZM will be modest, consisting of some of the UK antennas, some of
the U.S. aboveground buildings, some of the shelter vans, UHF/EHF
equipment, and seismic recorders used to measure the explosion
phenamena.

Test Execution Phase

It is expected that the MILL RACE charge will be detonated around
11:00 a.m. or noon in September 1981, when preparations are complete
and metcorological conditions, as monitored by a meteorological team,
are likely to be acceptable. Prior to detonation, weather balloons
will be launched periodically to measure wind and temperatures aloft
so .hat long-range airblast levels can be calculated and compared to
dat. on civilian population centers to determine the likelihood of
v..dow breakage and excessive noise. Usually, it is not difficult to
obtain meteorological conditions that reduce airblast levels in popu-
lation centers, but if damage is likely to oczur the amount can be
entimated so t' decision can be made whether to detonate the charge
or to wait for better meteorological conditions.

It is planned to expose many of the test items to the combined
simulated nuclear effects of airblast and thermal radiation. The
type of Thermal Radiation Source (TRS) planned for MILL RACE utilizes
fine alwinum powder and oxygen. The aluminua powder is fluidized by
mixing with nitrogen and is then mixed with oxygen in the throat of a
mixing pipe. The mixture is forced from nozzle~ by the combined
pressure of the oxygen and nitrogen where it is ignited by propane
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gas rilot lights. The alusinum/oxygen mixture burns extremely vigor-
vusly (deflagrates) to produce a very hot flame. The air emission
from this deflagration is a dust of fine alumina (A],03), the nitro-
gen gas carrier, and, as is the case of any high-temperature reaction
involving oxygen and nitrogen, oxides of mitrogen.

A TRS is comprised of a line of nozzles spaced about 3.5 feet
apart, pointing upward, and mounted to the feeder pipe which is in.a
trench. It is expected that four to six TRSs, with a tctal of 40
nozzles, will be needed to produce the required thermal radiation. A
typical array of eight nozzles burning for 2 minutes will produce
enough heat to ignite coarse grass (6 cal/cmz) at a broadside dis-
tance of 35 feet or to produce firet-degree burns to human skin
(2 cal/m®) at 61 feet.

During the test exacution countdown, access to the test site will
be closed off, personnel will be withdrawn to safe locations after
completing last-minute preparations for their experiments, experi-
ments and measuring systems will be activated, the thermal sources
will be ignited to burn for less than a few geconds, the HE charge
will be detonated, and the data will be recorded. The most signifi~
cant project action during the test execution phase will be the phe-
namena resulting from the HE explosion.

The details on the HE phenomena that could result fusing worst-
case assumptions) from the detonation of the proposed 600-ton HE
charge of ANFO are contained in Appendix A and are summarized below.
The effects of these phenomena on the enviromment are analyzed in
Section 3.

The explosion of a large charge of RE on, or near, the ground
surface produces shock waves in the air (airblast) and in the ground
(ground shock). The magnitudes of these shocks decrease as the shock
waves propagate away from the point of detonation. The estimated
distances from MILL RACE GZM at which potentially envirormentally
significant shock magnitudes will occur are tabulated in Table 1.

Airblast peak overpressures greater than 3 psi, which is the ap-
proximate threshold of lethality to a small mammal such as a mouse,
will occur within approximately 2000 feet of GZM. For a larger, 50-
1b animsal, the threshold of lethality is grester than a peak over-
pressure of approximately 8 psi, which will occur within a distance
of about 1100 feet. For birds in flight, the threshold of injury is
at a peak overpressure of S to 10 psi, which will occur 1000 to 1400
feet from GZM.

An overpressure of 1 to 2 psi, which is the approximate threshold
of structural damage to buildings and other wammade structures, will
occur at a distance of 2800 to 5000 rfeet from GZM. Beyond this dis-
tance, damage is limited to sensitive architectural features suzh as
vindow glass and plaster.

At peak overpressures less than approximately 0.4 psi, atmo-
spheric conditions can refract the airblast toward or away from the
ground, thus amplifying or reducing the peak overpressure that would
otherwise be expected. In a calm, nonrefracting atmosphere, incident
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Table 1.
(frcm Appendix A).

Explosions phenomena summary for 600 tons of ANFO

Phenomena

Magnitude of Phenomena

Airblast peak overpressure
8 psi
5 to 10 psi
3 pei
1 to 2 psi
140 dB (0.C29 psi)
200 Pa (0.029 psi)

Peak qround motion
0.02 g-unit
0.005 g-unit

Crater dimensions
Radius
Depth
Volume

Radius of continuous ejecta
Maximum missile range

Explosion cloud
Height of top of ¢loud

Maximum downwind concentration cf dust
(75 miles downwind)

Maximum downwind concentration of
total gaseous pollutants or precursors
(75 miles downwind)

1100 feet from GIM
1000 tc 1400 feet from GIM
2000 feet from GZM
2800 to 5000 feet from GZM
14 miles from GIM?
14 miles from GZM2

2.2 miles from GIM
5.7 miles from GZM

72 feet
25 feet
175,000 cubic feet

400 feet from GIM

3000 feet from GIM

10,000 feet
60 ug/m3 (24-hr average)

10 ug/m3 (24-hr average)

Note:
3In a calm, nonrefracting atmosphere.
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airblast peak overpressures of approximately 200 Pa (0.029 psi),
which can be expected tu cause apprcoximately one broken window in a
populated area of 1000 people, can occur at a distance of approxi-
mately 14 miles. 1If strongly amplifying meteorological conditions
were to be present, this distance could be increased by g factor of 3
to 8; however, meteorological conditions will be menitored and the HE
charge will not be exploded when c=plifying conditions for signifi-
cant airblast in populated areas are present. Wind and temperature
gradients that produce a decresse in sound velocity with altitude
will be sought; such conditions can reduce the range of long-distance
airblast danage by ac much as a factor of 3.

Although airblast loses much of its impulsive characteristics at
long distances, a peak level of 140 dB, which is thc limit estab-
lished by Occupational Safety and Health Administration regulations
for industrial workers exposed to impulsive noise, can occur at a
distance of 14 miles in a nonrefracting atmosphere.

Ground-motion magnitudes of 0.02 g and 0.005 g, which are useful
criteria levels based on the extensive survey of ground-motion ef-
fects in Reference 6, are expected to occur no farther than 2.2 and
5.7 miles, respectively, from GZ¥M. A magnitude of 0.02 g is annoying
to humans, has a l-percent probability cf producing architectural
damage to residences, and is the approxiiate threshold level for pro-
ducing rockslides. At a magnitude of 0.005 g, damage will not occur
to even the most sensitive structu:cs,

The earth materials in the immediate vicinity of GZM wili be
crushed, fractured, and displaced to form a crater surrquaded by
ejecta. It is expected that the explosion will produce an apparent
crater less than the size of the DICE THROW crater, which had a ra-
dius of 72 feet, a depth of 25 feet, snd & volume of 175,000 cubic
feet. Continuous ejecta will occur out to approximately 400 f.et,
and the maximum missile range will be approximately 3000 feet.

The explosion will create a number of gaseous detonation prod-
ucts, some of which are potential pollutants., The buoyant fireball
draws these products up and also entrains large amounts of dust and
larger soil particles, 1t is estimated that the 600-ton charge will
produce an explosion cloud that will stabilize at a maximum height of
approximatcI, 10,000 feet above ground level, after which it will
drift down.ind and diffuse. About 1.7 percent of the crater volume
will be contained within the explosion cloud at the time of its sta-
bilization. Heavier particles will descend from the cloud fairly
quickly, but the gaseous detonation products and fine dust particles.
can be transported long distances before reaching the earth. At the
time of stabilization, the explosion cloud is expected to contain ap-
proximately 11 metric tons of carbon monoxide, 9 metric tons of ni-
tric oxide, smaller am~unts of other gases for which air quality
standards exist, and no more than 135 metric tons of dust. Under
worst-case diffusion assumptions, the maximum ground-level exposure
to these pollutants will be approximately 75 miles downwind and will
average 60 ug/m” over 24 hours for dust and 10 Hg/m” over 24 hours
for all gaseous products that are either air pollutants or possible
precursors of air pollutants {(primarily CO and NO).
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The explosion will also produce heat, light, and an electromag-
netic pulse, as does any explosion. For chemical explosions, no sig-
nificant cffects on humans or the enviromment from these phenamena
have ever been observed.

Figure 3 shows an aerial view of the DICE THROW test bed follow-
ing test execution.

Cleanup Phase

After the explosion of the HE churge, photographs of the effects
on test objects will be taken, passive measuring devices will be re-
trieved, postshot measurements and a-:3 collection will be completed,
and any postshot experiments that m«y be fielded will be conducted.
The cleanup can then begin. Cables will be retrieved to the extent
possible, experiments will be dismantled, debris will be hauled away
to a disposal site, the crater will be filled with its ejecta, tempo-
rary buildings and trailers will be removed, test structures that are
to redmain will be prepared as necessary to be left in a safe condi-
tion, and the disturbed areas smoothed. Since the test area is in a
VSMR missile impact zone, it is expected that the WSMR FE will allow
structures to remain provided they are sound and safe, as was the
case with DICE THROW. Site restoration construction activities will
be conducted by the WSMR FE, and any soil stabilization and revegeta-
tion will be under his direction. Figure 4 shows a view of the DICE
THROW test site following the cleanup phase.

THE TEST SITE ENVIRONMENT

It is proposed to conduct the MILL RACE HE field test in the
northern portion of the White Sands Missile Range (WSMR) in south-
central New Mexico. The proposed location of the test site is shown
in Figure 5. WSMR is a National Range, operated by the U.S. Army
with the primary mission of supporting missile development and test
programs for the military services and other government agencies, and
is & restricted area. Comrercial, industrial, mining, agricultural,
grazing, and recreational land uses are prohibited, except for selec-
tive hunting in season. All structures and facilities within the
range are property of the range.

It is desired to conduct MILL RACE at WSMR for several techmical
and economic reasons: :

® WSMR is a large, restricted area with adequate
space to field 8 large HE test

@ WSMR is an establiched test facility with the re-
sources needed to support a large field test

® WSMR is relatively near DNA Field Command in Al-
buquerque, which will field MILL RACE

® A very similar test, DICE THROW, was conducted on
WSMR near the proposed test site. The experience
from fielding DICE THRMW and the working rela-
tionships established betwcen DNA and WSMR will
considerably aid the MILL RACE Program.
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In an envirommental sense, the northern portion of WSMR is advanta-
geous for an HE field test because it is quite remote from population
centers and sensitive wildlife areas that might be disturbed or dam

PUSIPRNURN T )

aged by the construction activities and the test execution.

The proposed iocaiion of Gzm (3000 feet east of Route 13) is
shown in more detail in Figure 6. Other nearby potential locations
for GZM were evaluated, but this particular location is desired be-

cause it best meets the following geologic criteria for ground shock

experiments:

e Dry desert alluvium, similar to Area 10 of the
Nevada Test Site

e Minimun caliche and boulder zones within the ex—
pected crater volume

e Depth to water table or bedrock of 60 meters or
more

® A surface gradient of no more than 5 percent

® Reasonably uniform stratigraphy.

The other advantages of this site arc:

e It is remote from the heavily populated post area
of WSMR and from large civilian population cen-
ters, which reduces the possibility of any long-
distance damage from airblast

e Conversely, it is relaztively near the Stallion
Range Center, the major uprange center, which can
serve as a base of support

e Main WSMR roads and power and telephone lines are
nearby

e It is quite near the DICE THROW site, the execu-
tion of which did not cause any known significant
enviromental impact.

The environment at the proposed test site shown in Figure 6 is

described in this subsection and is based on the EIS for WSMR (Refer-

ence 4) and on the EA for DICE THROW (Reference 5).

The MILL RACE site is approximately 16 miles southeast of the

Stallion Range Center, which is located near the northeast corner of

WSMR. Distances from GZM to other features are shown in Table 2.
The site is within the boundaries of an impact zone for missiles.

Physical Characteristics

The northern portion of WSMR contains the northern portions of
two desert basins separated by the Oscura and San Andres mountain
ranges.

The MILL RACE site is located at an elevation of approximately

4900 feet on alluvial soils in the northern portion of the Jornada
del Muerto Basin, geologically described as a syncline. The test
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Table 2. Relative positions of facilities and features of the
environment from the test site.

T.pe

Name and Relative Location From GZM

Natural Features

Nearest surface waters

Nearest marsh

Nearest wooded area

Nearest wildiife refuge
Foothills of nearest mountains

Structures
Nearest roads

Nearest overhead utility lines
Nearest underground structure
Nearest instrumentation site
Nearest range center

Nearest boundary of WSMR
Nearest well

Human and Socioeconomic

Nearest non-test WSMR
personnel station

Nearest civilian population
center

Nearest larger city

Nearest known archaeological
site

Nearest historical site
Nearest National forest area

Nearest civilian aircraft
route

Nearest test personnel

Intermittent Lake, 9 mi southwest
Intermittent Salt Creek, 5 mi east

Bosque del Apache area, 24 mi west
Oscura Mountains, 8 mi east

Bosque del Apache, 21 mi west
Oscura Mountains, 4 mi southeast

WSMR Route 7, 1.5 mi southwest, and
Route 18, 3000 ft west

1.5 mi southwest

None known in area

2 mi southwest

13 mi northeast

14 mi to north and west

Mockingbird Gap {non-potable), 7 mi
southeast

North Oscura Range Center, 13 mi
northeast

San Antonio (population 500), 30 mi
northwest

Socorro {population 4087), 37 mi -
northwest

Mockingbird Gap, Clovis Site, 11 mi
northeast

McDonald Ranch House, 12,000 feet north

Lincoln National Forest, 37 mi west
Outside WSMR boundaries (14 mi)

6000 ft (in vans)
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area is quite flat and the nearest mountains are approximately &
miles southeast. The city of Socorro, 37 miles northwest, has a his-
tory of strong, but local, earthquake activity,

Copper, lead, and other mineral deposits exist in the nearby
mountains and large amounts of gypsum are present; however, resource
development is not economically feasible nor is mining permitted
wvithin the restricted boundaries of WSMR. Groundwater at the site is
240 feet deep and the waters of the Jornada del Muerto are also
largely not potable. Groundwater movement is slowly westward to the
Rio Crande River., Bedrock at the site is more than 400 feet below
the surface.

During most of the year, the climate is typical of semiarid areas
of the southwest desert. Days are typically sunny and annual rain-
fall averages from less than 8 inches in the basiu to more than 16
inches in the mountains. Winds are typically from the west and are
frequently gusty. However, in the summer months, moist, tropical air
masses intrude from the Gulf of Mexico, causing prevailing winds from
the southeast and thundershowers. Annual precipitation at the site
averages about 12 inches, with more than half of the precipitation
occurring in the three summer months., The highest wind speeds occur
in the spring when dust storms are common. The month of April is
consistenlly the windiest month of the year. Wind speeds are typi-
cally lowest in the fall.

Biological Characteristics

The test site has an arid envirorment. It lies within the Sono~
ran Life Zone of a northern extension of the Chihuahuan Desert. WSMR
vegetation maps classify the site as a sand grasslands and dunes as-
gociation near a semidesert shrub association, and visitors to the
tite confirm that these classifications are correct. The immediate
vicinity of GZM is grasses and low vegetation with an occasional
yucca and cactus while creosotebush, characteristic of a semidesert
shrub association, is abundant nearby. The grasslands provide good
forage resulting in a relatively high (fer an arid enviromment) bio-
logical carrying capacity. Conversely, creosotebush tends to e..clude
all other types of vegetation, resulting in very poor grazing values
and low biological carry - capacity.

Reference 4 lists 99 mammals whose geographic range includes
WSMR., Mampals that are listed as abundant or common for sand grass-
lands (of the adjacent Tularosa Basin) are the Desert Pocket Mouse,
Merriam's Kangaroo Rat, Ord's Kangaroo Rat, the Deer Mouse, and the
Southern Plains Wood Rat. Of the larger mammals the coyote, deer, or
bobcat would be rarely seen. Some wild horses and the gemsbok, an
introduced species, roam over WSMR. It is difficult to estimate the
types and numbers of swall animals expected at the test site because
types and numbers of such animals vary considerably. Based on small
mamnal surveys at grassland biomes near WSMR, the five common or
abundant animals listed above and other types of mammals might be
found at the test site; these are nearly &ll various species of mice
and rats, or ground squirrels, with an occasional j.ckrabbit or cot-
tontail. The densities of common species might vary from less than
one per acre to over 20 per acre. An average of two mammals per acre
might be expected.
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WSMR is included in the range of four rare or endangered species
of mammals: the spotted bat, Mexican wolf, grizzly bear, and black-
footed ferrct., None of these animals has been reported within WSMR,
nor have the coati and jaguar, which are classified as peripheral
species. The Arizona blach-tailed prairie dog and the Mexican vole,
on the "status undetermined” list, have been sighted within WSMR but
not in the vicinity of the proposed tes: site.

Typical birds in the area include the horned or desert lark, the
cactus wren, pyrrhuloxia, black-throated sparrow, white-necked or
desert raven, Sainsons hawk, and sage sparrow. Surveys for grassland
areas are not available, but based on surveys in semidesert shrub
areas, an average of one Lird for several acres might be expected in
the vicinity of the test site. The rare or endangered prairie fal-
con, bald eagle, Mexican duck, peregrine faicon, and spotted owl pre-
fer a different habitat than the area of the test site.

Crmdia e A

-

None of the reptiles reported at WSMR is listed as a rare or en- :
dengered species. Reptile counts at the Jornada Experimental Station
in the southern portion of WSMR indicate 10 to 15 reptiles per acre,
almost exclusively whiptail lizards. Thne nearest habitat of the
unique WSMR pupfish is approrimately 20 miles southeast of the site.

. L

A}

No species of animal uses the enviromment in the vicinity of the
test site to the extent that a change in that environment could have
a significant effect on the survival of that species, -

Socioeconomic Environment

s ¢ e bt ek <8 b on g\
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The four countics comprising the northern portion of WSMR are
very sparsely populated. Socorro, Sierra, and Lincoln counties aver-
age approximately 1.5 persons per square mile. The nearest commu-
nities are San Antonio, population approximately 500, 30 miles
northwest; Carrizozo, population 1123, 35 miles east; and Socorro,
population nearly 5000, 38 miles northwest (1970 population statis-
tics). Albuqu--que is approximately 100 miles north.

Due to its proximity, onsite test personnel are likely to stay
in Socorro. Other commuvrities with sufficient facilities are much #
more distant. Based on inquiries in 1976 for DICE THROW, Socorro has
220 motel rooms with an annual average occupancy rate of 70 percent. \ )
The peak occupancy period is from May through Sebdtember.

T 1tural Resources

The only historical site near the proposed MILL RACE site is
Trinity, the site of the first atomic bamb test, which is 2 few miles
north. The Trinity historical site consists of & monolith within a
fenced area denoting GZ, some nearby underground structures, and the
McDonald Ranch where the Trinity device was assemblec. 1

The McOconald Ranch structures sre in very poor cendition. The -
ranchhouse itself has 18-inch-thick rock and adobe walls and & cor-
rugated wetal ronf over wood planking. The window panes are all gone
and the sheetrock ceiling has fallen or is hanging in many places.
Most of the roof rafters on the north side of the house and some of
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those on the west side have been fractured, apparently from excessive
externa! roof loading. Since the ranchhouse is only about 12,000
feet from the 19-XT Trinitv nuclear test, it is presumed that the
airblast from Trinity caused this fracturing. The fractured rafters
have been pushed back out and braced with vertical 2 x 4's. The
ceiling joists have also been breced with temporary wood supports in
sanme of the rooms.

Other structures of the McDonald Rarnch include two other build-
ings, apparently a barn and living quarters, both of which do not
have rcofs; a wooden truss which once supported a windmill; a corral
of barbed wire and stirks; and a water storage reservoir.

The McDonald Ranch is in a deteriorated condition and is & rela-
tively long distance (12,000 feet) from GZM. Nevertheless, because
the ranch is a recognized historical site, a structural analysis was .
conducted to determine if airblast or ground motione from the MILL
RACE explosion might further damage the structures. The results of
this analysis are discussed in Section 3. '

The nearest archaeological site reported in the WSMR installation
E1S (Reference 4) is the Mockingbird Gap Clovis site approximately 11
miles to the north, but the vicinity of GZM has not been surveyed.

DNA has arranged, through WSMR, tc have the New Mexico State University
conduct an archaeological survey of the area within a radius of
12,000 feet of GZM, No significant archeological sites were found..

There are no national forest areas within 30 miles of the site.
The boundary of the Fosque del Apache National Wildlife Refuge is ap-
proximately 21 miles west. Hunting by base personnel in season is
permitted in the area of the test site.

~ IR

414




SECTION 3
ENVIRONMENTAL IMPACTS

In this section the construction, test execution, and cleanup
phaces of the proposed MILL RACE Program are analyzed to assess their
impacts on the natural physical and biological environment and on hu-
mans and their socioceconomic enviromment.

CONSTRUCTION PHASE

Site preparations of the construction phase will result in the
denuding of vegetation and the disturbance of approximately 120 acres
of land. This disruption will last through all onsite phases of the
project, a total of approximately 12 months. Following the cleinup
phase, the area will slowly revegetate.

The vegetation at the test site is primarily grass and other low-
growipng vegetation, which has good fcod values for foragers and graz-
ers. This 120 acres of denuded land would support a large grazing
animal, such as a horse, for about 13 months, based on the estimate
of 9 acres of grasslands per animal-unit-month cited in Reference 4.
Based on estimates of aniwmal densities from surveys in the vicinity
of WSMR, it is estimated that the following types and mumbers of
small animals will lose their habitat from the denuding and distur-
bance of these 120 acres:

250 small mammals, mostly mice and rats with some
ground squirrels and rabbits

40 birds, mostly ins.:t eaters and seed eaters

1200 to 1800 reptiles, almost entirely whiptail
lizards.

(Animal densities in desert areas typically vary considerably depend-
ing on the food supply, so the actual numbers of animels displaced by
MILL RACE may be significantly greater or less than indicated by
these estimtes.)

Although most of these displaced animals will move into undis-
turbed areas and try to displace their neighbors, animal numbers in
desert areas are limited by the food supply, and displaced aniaals
can be expectud to die. The loss of 120 acres of hunting territory
should not significantly affect the larger predators, such as the
coyote, that typically range over wide areas.

From a less localized viewpoint, no unique habitat will be dis-
turbed, nor will the disturbed area be a significant portion of sim~
ilar habitats in the vicinity. The 120 acres of grassy sand
grasslands and dunes vegetation association comprise 0.2] percent of
the 57,000 acres of surh vegetation on WSMR. Endangered animal spe-
cies wiil not be affezted.




The construction activities will not have any effect on the Trin—
ity historical site, parts of which are between 2 and 4 miles north
of the desired GZ location. Reference & does not indicate any known
archaeological sites, but the area had not previously been surveyed
for artifacts., An archaeological survey has now been conducted by the
New Mexico State University to determine if archaeological sites that
might be adverselyv affected by MILL RACE activities are in the area,
The results of this survey now available, indicate no significant’
sites have been found.

The const---tion activities will produce the noise, dust, traf-
fic, vehicle exnaust emissions, and construction wastes that are in-
herent with construction projects. However, the site is remote from
any people so these effects should not be significant beyond the iwm
mediate vicinity of the test site. The numercus excavations for ex
periments will not have any significant effect beyond those from the
disturbance of the ground surface.

Potable wat>r use fc the project will be insignificant compared
to the requirements for the approximately 10,000 personnel on WSMR.
Potable water will probably be hauled from Stallion Range Center,
whose desalinization system with 2 capacity of 100,000 gallons per ~
day supplies all uprange users.

Motels and restaurants in the nearby communities, primarily So-
corro, will benefit economically from housing and feeding the con-
struction work force. No other socioceconomic effects appear to be
significant. The proposed program is not large in comparison to on-
going programs of WSMR.

In summary, the construction activities will result in econocmic
gain to the local communities and the loss of 120 acres for natural
uses for a relatively long time.

EVENT EXECUTION PHASE

During the event execution phase, some construction, instrumenta-
tion, and cleaaup actions will occur, but the only potentially envi-
rommentally significant project actions will be from the explosions
phenomena of the detonated HE charge. Some of the equipment involved
in the experiments have potentially hazardous aspects and will there-
fore have to be considered from project safety aspec’', Such equip-
ment includes HF, microwave, and laser communication and sensing
equipments. None of these equipments, whose use at WSMR is not un-
usual, can be envisioned as having any effect outside the boundaries
of WSMR.

Rad;iant heat from the TRSs could ignite dry grass within 35 feet,
Since tne TRSs will be within areas assigned to expeviments and
mostly wvithin the 3- to 5-psi range, whare construction activities
and airblast are more likely damage mechanisms, the thermal effects
of the TRSs -or removal of vegetation to prevent fire should not be
cignificant, Should a nozzle fail to ignite, because of failure of
the pilot light or for some other reason, the aluminum powder and ox-
ygen mixture would probably be ignited by the flame from the adjacent
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nozzle. 1f the mixture still should not ignite, it would drift down-
wind and diffuse. There does not appear to be sny significant hazard
from such an occurrence because the aluminun powder will separate
from the oxygen and settle to the ground, probably within a few hun-
dred feet.

The magnitudes of the explosions phenomens from a 600-ton ANFO
charge are estimated, using generally worst-case assumptions, in Ap~
pendix A. 1In this section, the magnitudes of the explosions phenom-
ena are evaluated against the enviromment at the test site to assess
the environmental impact of the event execution phase.

Effects of Airblast

The envirommental effects of airblast and noise are de:cribed in
detail in Reference 6 and the peak overpressure levels that have en-
virommental significanc~ are shown in Table 3. The distances from
the 600-ton charge at which these overpressure levels will occur have
been determined in Appendix A and are also included. From Table 3,
it can be seen that little damage to biota from airblast will occur
at c¢ ‘erpressure level< below 3 psi, i.e., beyond about 2000 feet from
GZM. The threshold of lethality to a 50-1b animal in the open occurs
within about 1100 feet and birds in flight can be injured at dis-
tances within 1000 to 1400 feet. It is unlikely that a large animal
would be close enough to the explosion to be injured without being
noticed and driven away. Injuries and deaths to animals should be
limited to the small animals (primarily rodents and lizards) that in-
habit the test area vicinity, none of which are endangered species.
The rodent trapping portion of the environmental monitoring program
for the MISERS BLUFF Phase Il field test program indicated that ro-
dent populations were depleted more by the site preparation phase of
the program than by the explosions effects (Reference 7).

There are no large trees within the 1000 feet at which they might
te toppled. Vegetation Gamage will be limited to the grasses and
other low-growing and small plants that are within 2000 feet of GIM.
Desert plants are adapted to withstand strong winds. As can be seen
from comparing photographs before and after the execution of DICE
THROW (Figures 2 and 3), the vegetation beyond the 400-foot range of
continuous ejecta did not appear to be greatly affected by that test
execution.

The only buildings of concern in the vicinity of the test site
are the McDonald ranchhouse and outbuildings. Other buildings and
marmade structures are at least 1 mile away and will be exposed to
overpressures significantly less than the 1- to 2-psi threshold of
structural damage, Although rhe ranch buildings are about 12,000
feet from GZM, where the peak incident overpressure will be only
about 0,35 psi (peak reflected overpressure of 0,70 psi), which
normally will cause only architectural damage such as broken win-
dows and cracked plaster, the ranch buildings are part of a national
historical site and were reported to be in rery poor condition,
Because of their historical significance and deterforated condition,
an independent structural survey and analysis of the buildings was
undertaken. As documented in Reference 9, it is concluded from this
survey and analysis that there is a high probability that no substane
tial damage will occur to any of the structures at the McDonald Ranch,
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Table 3. Summary of levels and extent of airblast damage criteria.?
Corresponding Distance From
Incident Peak  GIM at which
. Overpressure Overpressure
Effect tevel Level Occurs
Threshold of lethality
Small animals in the open 3 -6 psi 1250 - 2000 ft
50-1b anunal in the open >8 psi <1100 ft
Small animals (rabbits or smaller) 10 psib 1000 £t
in burrows
Larger animals in burrows 18 psib 750 ft
Threshoid of lung damage to animals
in burrows
Small animals 3 psib 2000 ft
Large animals 6 psid 1250 ft
Threshold of eardrum rupture to 3 -5 psi 1400 - 2000 ft
animals in the opgn
Threshold of injury to birds in flight &5 - 10 psi 1000 - 1400 ft
Toppling of broadleaf trees (si:l) >10 psi <100 ft
leaves or defoliated or light crowned)
Damage to small vegetaticn or tree 3 psi 2000 ft
branches
Structural damage to buildings 1 -2 psi 2800 - 5000 ft
Window breakage (one window for each 200 Pa 14 mi€
1000 of human population) (0.029 psi)
Impulsive noise level limit for indus- 140 d8 14 mi€
trial workers by Occupational Safety {0.029 psi)
and Health Administration (OSHA)
Tinnitus or "ringing" of ears 160 dB 1.8 mi€
(0.29 psi)

Notes:
2symma-ized from Reference 6.

bThe peak overpressure levels shown are the levels that occur with-

out reflections.

Airblast filling a burrow can produce pressures

that are 2 to 3 times these values and are sufficient to resuit in

the effect that is described.
CAssuming a calm, nonrefracting atmosphere.
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The structures were exposed to airblast from the 19-KT Trinity nuclear
test, which wes approximately 3 times greater than the airblast that
will occur from MILL RACE. The walls survived this airblast loading

and zlthough the roof rafters were fractured, the roof did not collapse,

It is expected that, at wiost, airblast from MILL RACE may cause some
of the loose sheetrock that is hanging from the ceiling to fall (much
of the sheetrock has already fallen to the floor) or possibly topple
some loose rutble from the tops of walls,

The specialist who performed the structural analysis does not be~
lieve that it is necessary, as a conservative measure, to strengthan
the McDonald Ranch structures prior to their exposure to airblast
from MILL RACE (personal cenversation). He concludes that the struc—
tures are sound enough to withstand any structural damage,

The structural analysis was based on the assumption of 0.35=psi
peak overpressure at the ranch, which was obtained from the predicted
overpressure versus distance calculations feor DICE THROW., At this
level, airblast may be refracted by wind and temperature gradients,

To ensure that the overpressure will not significantly exceed 0,35
psi at the McDonald Ranch, the meteorologv team for MILL RACE should
assure that airblast ducting conditions do not exist at the time of
firing. Gradient conditions vwill reduce the airblast at the McDonald
Ranch to below 0,35 psi. :

A noise level of 160 dB (0.29 psi), which should occur in the
open approximately 1.8 miles from GZ4, can cause tinmnitus, &
“ringing" of the ears with a temporary degradation in hearing abil-
ity. This noise level will occur about at the administration area
if the are« is sited 10,000 feet from GZM as was the case for DICE
THROW. No one should be in the open at the administration area. At
the 6000-foot range from GZM, where project personnel will be located
in the instrumentation park vans, the outside noise level will be ap~-
proximately 169 dB. If the van slructures csnnot attenuate noise
inside to a level below the 140-dp limit established by the Occupa-
tional Safety and Health Administrztion (OSHA) regulations for work-
ers, ear protection may be required for these project personnel. The
experience from DICE THROW can be applied.

Theoretically, any people in the open within approximately 14
miles of the test site may be exposed to noise levels in excess of
the 1. -dB standard for workers exposed to impulsive noise (assuming
e calg, nonrefracting atmosphere, but even with strong gradient mete~
orological conditions, the 140-dB range would extend to 4 miles from
the test site). Since 14 miles is the approximate distance to the
nearest boundaries of WSMR, no unauthorized personnel will be within
the distance where they would be exposed to excessive impulse noise.
Since WSMR has control over travel and working uprange, all personnel
can be restricted to beyond the 140-dB distance or furnished with ear
protection, if such is believed necessary.

It should be pointed out that the 140-dB limit is intended for
industrial workers exposed daily to impulsive noises rather than
occasional exposure to distant explosive noise. At distances of sev-
eral miles or more, the explosive noisc will lose wuch of its impul-
sive characteristics since high-frequenéy components undergo greater
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attenuation. At long distances, explosive noise sounds like a rumble
which the ear strongly discriminates against. Although a low-fre-
quenrcy 140-db noise level may startle animals and humans, there is no
firm evidence to indicate that occasional impulse noises below the
level that physically damages organisms produce any lasting signifi-
caat adverse effects. For perspective, the ear of a person firing a
handgun is exposed to noise levels from 140 to 170 dB (Reference 6),
or as much as 30 times greater sound pressure than the 140-dB OSHA
standard.

Explosives airllast and noise can cause nuisance damage such as
cracked windows or annoying noise at great distances from the source
of the explosion, espacially if meteorological conditions are condu-
cive to blast enhancement in populated areas. Assuming a calm, non-
refracting atmosphere, the peak overpressure level at the nearest
WSMR boundaries will be 200 Pa, i.e., 0.029 psi or approximately 140
dB SPL (Sound Pressure Level). Under normal atmospheric conditions,
blast energy will be refracted upward, resulting in lower peak
overpressures and sound pressure levels than would be expected in a
calm, nonrefracting atmosphere; however, under inversion conditions,
the peak overpressure might be greater by a2 factor of 3 than expected
in a nonrefracting atmosphere. 1In thia latcer case, the peak over-
pressure might be on the order of 0.1 psi, and the corresponding
sound pressure level would be 150 db SPL at the near boundaries,
which would be loud but would not cause ear damage.

Based on & large asmount of data and theoretical studies, Reed has
formulaied mathematical models for estimating window breakage as a
function of low-pressure airblast levels and separation distances
(Reference 8).

The counties comprising the northern part of WSMR are very
sparsely populated, Socorro, Sierra, and Lincoln counties average
1.7 to 1.9 people per square mile; Otero county has a population of
41,000, but over half of this population (23,000) lives in the city
of Alamogordo. Therefore, it can be assumed that the area adjacent
to the northern portion of WSMR has & population density of 2 p:ople
or less per square mile, which certainly qualifies it as a "rural”
area. For "rural" areas with a uniform population density and no
population centers, Reed recommends that the following equation be
applied to estimate the size of the explosion that can be expected to
result in "no window deamage" (i.e., statistically, the probability of
breaking one or more windows is less than 0.5):

3
LA 40 R ()]

where

W, = TNT-equivalent weignt of explosive (kg)

Rp ™ distance to nearest residence (km).

Assuming the nearest residence is at the nearest border of WSMR, ap-
proximately 14 miles from GZM, the maximum weight of explosive tiat
could be expected to result in no window damage is slightly over 500
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tons TNT-equivalent, Therefore, the proposed MILL RACE HE charge
should not cause any window damage in the rural areas adjacent to
WSMR ,

The greatest concern in large~scale, HE field tests is the possi-
bility of breaking windows in population cemnters at long distances
from the test site. Even though the airblast levels at long dis~
tances may be quite low, resulting in 2 very low probability of
breaking an individual window pane, a large number of windows may be
exposed in even a woderately sized town. Reed has developed rela-
tionships between distances from GZ to population centers, numbers of
residents, and meteorological conditions for estimating the number of
broken windows that might result from & larpe HE explosion. Table &
shows the estimates for DICE THROW; since GZM will be only 5 miles
from the DICE THROW site and the size of the explosion will be the
same, thesz estimates can be applied for the proposed MILL RACE field
test. Table 4 shows that only for atmospheric inversion or focusing
conditions would significant numbers of windows be broken, For the
expected gradient conditions, no broken windows shouid result outside
the boundaries of WSMR. Meteorological conditions will be monitored
prior to explosion of the charge so that the presence of any blast-
amplifying conditions will be known.

Table 4. Number of broken windows predicted for DICE THROW, fTor
various airbiast propagations. {Source: Reference 2)

Popula- Distance  Atmospheric Propagation Type
tion From GIM

City {1970) {km) Gradient Standard Inversion Focusing

Alamogordo 23,035 100 0 0 0 3e
Tularosa 2,851 81 0 0 1 6
Carrizozo 1,123 60 0 0 1 5
Socorra 4,687 53 0 1 13 51
Albugueraue 270,000 155 0 1 17 70

In sunm.ry, no broken windows in civilian areas should result
from the proposed MILL PACE explosion provided that gradienmt condi-
tions exist in the direction of population centers at the time of the
explosion. Such gradient conditions normally are not difficult to
obtain. Ko broken windows were reported from DICE THROW, even though
blast-amplifying conditions were present.

Effects of Craters, £jecta, and Missiles

No significant effects from these phenomena are foreseen. The
crater will be in dry alluvium soils and will be filled with the
ejecta during the cleanup phase. No lasting significant effect will
result. The limit of continuous ejecta will be arproximately where
the airblast peak overpressure is approximately 100 psi; thus, damage
to vegetation and any animals will be dominated by airblast. There
will be no humans within the maximum missile range of approximately
3000 feet and the probability of striking an animal that survived
airblast will be very small,
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Effects of Ground Shock

The effects of ground motions on humans, animals, buildings and
cther mammade structures, and geological formations have been sur-
veyed from the available literature and reported in Reference 6.

Based on this survey, the following criteria can be assumed as
conservative:

1. Animals will not be injured by ground motions up
to at least several g's .

2. A level of 0.02 g is annoying to humans, has ap-
proximately a l-percent probability of producing
architectural damage (e.g., plaster cracks) in a
residence, and is a level below which rockslides .
have not been known to result !

3. A level of 0.005 g is perceptible to humans but
will result in no damage to even the most sensi-
tive structures.

Ground motions in excess of several g's or more will occur only
within a few hundred feet of GZ, where damage to animals from air- r
blast will dominate. Therefore, it can be assumed that ground mo-

tions will not be damaging to animals in the vicinity of the test

site.

The criterion of 0.02 g will occur approximately 2.2 miles from
the test bed. The only humans and structures within this distance
will be project personnel and the vans and equipment in the instru-
ment park, WSMR Highways 7 and 13, wooden-pole electric power lines,
and the McDonald Ranch buildings. Based on the structural analysis
(Reference 9), none of the McDonald Ranch structures will be Jdamaged
by ground shock. T!: test personnel will not be harmed in any manner
by the ground-motion levels and none of the structures will be dam-
aged. (See Reference § for a discussion of the much higher ground
motion to which utility poles, wells, pavements, etc. have been sub-
jected in underground nuclear tests without significant damage.)
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The criterion of 0.005 g will occur approximately 5,7 miles from
the test beds. There are no "unusually sensitive' structures within
this distance.

The only way in which ground shock can affect a water table is by
fracturing bedrock that supports or restrains groundwater (i.e., &
perched or an artesian water table). Since bedrock at GZM is g-eater
than 400 feet below the ground surface, the ground shock will not
have any effect on bedrock or the water table.

In summary, ground shock will not result in any significant envi-
rommental damsge. The distances at which ground motions might be
significant are all within distances at which airblast is the primary
damage mechanism. Significant effects from ground shock from the
equivalent-sized DICE THROW event near this same site were not .
reported.
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Effects of Explosion Products and Dust

Table A-1l in Appendix A lists *he types and quantities of chemi-
cal products that are forecast to result from the detonation of a
600-ton ANFO charge. Over 98 percent (by weight) of these products
consists of water, nitrogen, oxygen, and carbon dioxide, which occur
naturally in the air and are harmless (unless the nitrogen ana carbon
dioxide occur in such high concentrations that they displace oxygen
trom the lungs) and which will not affect soil or water. However,
some of the predicted chemical species are classified as pollutants
in air or water.

The chemical species that might affect soil or water are the
nitrogenous and cyanide compounds. Nitrogenous compounds may bene-
ficially increase soil fertiiity, but nitrates and cyanide are unde-
sirable in water.

An extensive soil and water collection and analysis program was
conducted as part of the envirommental monitoring plan for the MISERS
BLUFF Phase 11 field test. The results of this program (Reference 7)
indicate that ANFO explosions do not increase the galinity or cyanide
concentration of soils and water. However, following the explosive
tests, an increase in nitrate concentration was observed in one well
that intersected the underwater flow from the crater areax The in~
vestigators concluded that the increase was probably caused by an
increase in the nitrate levels in ejecta that was used to fill the
explosion craters; however, laboratory studies indicated that if this
were the case, increased chloride levels should also have occurred
and this was not observed. Regardless, the groundwater at the MILL
RACE site is deep and is not potable and any increase in the nitrate
concentration would have no effect.

‘In Appendix A, the maximum total exposure to all gaseous products
that are either air pollutants or possible precursors to air pollu~
tants (primarily CO and NO,) is calculated to be equivalent to a
24-hour average of about 10 ug/m3 end will occur. approximately 75
miles downwind. This concentration is considerably less than that
permitted for any such pollutant by Federal and State of New Mexico
ambient air quality standards,

Concern has been expressed as to whether the explosion products
listed in Table A-l might produce nitrosamines. This question is of
interest because nitrosasines (or, more broadly, N-nitroso compounds)
are extremely potent carcinogens. Nitrosamines are produced when
certain nitrogen-containing compounds react with sccondary amines, a
group of organic campounds which can be considered as derived from
smmonia with two of the hydrogen atoms replaced with organic radi-
cals. The remaining nitrogen atom in the amine links with a nitroso
group (i.e., a NO radical) to form the N-nitroso compound. Since Ta-
ble A-]1 indicates that several nitrogen compounds are nroduced by the
explosion of ANFO and since secondary amines sre widely distributed
in the enviromment, it would not be surprising if nitrosamines are
produced. It does nct appear that the question of nitrosamines has
been addressed before in the context of explosives products. Ammo-
niun nitrate is a common fertilizer and has been used as a blasting
agent for many years.

423

- - e - - —_— apmrp— ¢ [

f el

WP [ WY

Ee )

RNV

B . = . I} a

]




—— e

Despite being potent carcinogens, it is known that nitrossmines
are widely distributed in the enviromment--thev are formed in eoil
and water by the reaction of nitrog.n compounds with naturally occur-
ring amines, they are present in tobacco smoke, they are forwed in
the human stomach when nitrites are ingested, and they occur in human
saliva. Since the vicinity of the proposed test site is comprised of
desert vegetation and is not used for human food crops or water sup~
ply, it does not appear that any human hazard would result even if
nitrosacines are produced.

Based on conservative assumptions, the maximum ground-level con-
centration of dust from diffusion of the explosion cloud has been
calculated in Appendix A to be less than 60 ug/m3 averaged over 24
hours; campared with the New Mexico standard and the national secon-
dary ambient air quality standards limit of 150 ug/mJ, the maxims
dust concentration ‘ruaw diffusion of the explosion cloud will be less
than the permitted maximur by a factor of about 3., (The above analy-
sis for dust considers only the light dust in the explosion cloud
that is subject to long-distance transport and diffusion. Of course,
substantial amounts of heavier earth particles will fall to earth in
the vi~inity of the test beds.)

Summary R

[

In sunmary, airblast will dominate the effects of other explo-
sions phenomena. Airblast can destroy or injure plants and animals
within a 2000-foot radius of a 600-ton ANFO explosion. The potential
for breaking windows and causing excessive noise in populated creas
at longer distances can be forestalled by ensuring that the charges
are not exploded when meteorological conditions, which will be moni-
tored onsite, might enhance airblast toward the population centcrs.
Based on a structural analysis, ground shock or airblast will not
cause any significant damage to the McDcnald Ranch. There will not
be any significant effect from the explosion craters, which will be
filled with the crater ejecta. Ejecta coverage is well within the
range at which airblast damage dominates, and it is extremely un-
likely that & missile might strike an animal beyond the range at
which injury from airblast is likely. Ground shock will not have any
significant adverse effect on humans, animals, or structures. The
chemical explosion products may increase the concentration of ni-
trates in the soil, but the groundwater is deep and not potable and
any increase will not have any significance. Distant maximum down-
vind ccncentrations of dust and chemical air pollutants in the explo-
sion cloud will be temporary and well within the most restrictive air
quality standards.
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CLEANUP PHASE

No significant adverse envirommental effects are foreseen from
the site cleanup phase. Debris and waste will be collected and
hauled to the WSMR landfill, except for concrete debris which wmay be
buried at the site in the explosion crater. The filling of craters
and excavations, extraction of instrumentation and wiring, removal of
vens and temporary buildings, end site leveling will all cake place
on ground that has already been disturbed by the construction and
testing phases.

Revegetation of the approximately 120 acres of disturbed land
will be provided as deemed necessary by the WSMR Facility Engineer.
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SECTION 4
AGENCIES AND PERSONS CONSULTED

O

This envirornmental assessment was prepared by Kenneth E. Gould
and Richard H. Rowland, both of General Electric~TEMPO and both of
whom have eight years of experience in preparing envirommental docu-
ments for DNA-sponsored field tests, includiug those for PRE-DICE
THROW, DICE THROW, and DISTANT RUNNER at WSMR. The services of Dr.
Tom Paez, an associate profescor in the Civil Engineering Department
of the University of New Mexico, were purchased to perform a struc~
tural rnalysis of the historical McDonald ranchhouse to analyze the :
potential ‘or damage from blast and shock from the test execution. b
DNA has arranged, through WSHR, to have the New Mexico State University
conduct an archaeological survey of the proposed MILL RACE site.

Lt v Ss ot apeam e Aabh b,

Because of the documentation that was available regarding HE
field tests and the particular test site, there was little nied to
consult other persons and agencies. Persons contacted were:

LCDR Gary Reid and Capt. Rodney Graycon, Test Group
Director and Deputy Test Group Director for MILL
RACE, DNA Field Coumand, Albuquerque, New Mexico

Mr. Albert Johnson, White Sands Missile Range, Eavi-
romnental Engineer.

In coordination with WSMR, DNA has consulted with the follow= 4

ing agencies regarding this environzental assessment: ¢

Bureau of Land Management

Enviromental Improvement Division of the State of
New Mexico

U.S. Porest Service

U.S. Amy Corps of Engineers, Water Resources
Division

New Mexico Game and Pish Department,




SECTION 5

CONCLUSION OF WHETHER TO PREPARE AN EIS

The proposed MILL RACE Program, as described in this assessment,
is not likely to result in significant environmental impacts or be
environmentally controversial. The archaeclogical survey of the
area did not reveal any cultural resources in areas that would be
disturbed by construction activities, Consequently, an environ-
mental impact statement is not required by regulation or law,
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APPENDIX A
EXPLOSIONS PHENOMENA

For the MILL RACE field test program, it is proposed to explode a
600-ton charge of mmoniur-uitrate and fuel oil (ANFO) to simulate
the blast and shock from a I-KT nuclear weapon surface burst. The
ANFO charge will be constructed on the ground surface in the shape of
a cylinder wvith a hemispherical cap. The explosion of such a charge
will produce airbiast (and noise), a crater with ejecta surrounding
the crater and aissiles at greater ranges, ground shock, explosives
detonation products, and a buoyant cloud rhat will carry dust and
detonation products downwind. The magnitude of Lhese phenomena are
estimated in this appendix. These magnitudes should be quite similar
to those from the DICE THROW event, also a 600-ton charge of ANFO
that was exploded in 1976 near the proposed MILL RACE sitc.

AIRBLAST

Damage by airblast is customarily related to the peak overpres-
sure of the airblast wae. Figure A-]1 shows the peak overpressure
versus ground distance predicted for DICE THROW; the measured pres-
sures were generally consistent with this predicticen. The pressures
shown in Figure A-] range from those that cause complete destruction
of animals and vegetation and most aboveground structures to those
that cause only architectural damage to vuildings. Since the MILL
RACE explosive charge will be of thc same size, type, and shape as
the DICE THROW charge and the proposed test site is near the DICE
THROW site with nearly the same elevation, the peak overpressure from
MILL RACE will be essentially as predicted in Figure A-l.

Previous field tests and experiments have verified that for the
overpressure range of most envirommental interest (below about 20
psi), the peak overpressure versus ground distance curve will be ap-
proximately the same regardless of charge shape and that 600 tons of
ANFO produce airblast equivalent to that from 500 tons of TNT or from
about 1 KT nuclear. .

Where the airhlast peak overpressure is approximately 0.4 psi, at
a distance of approximately 2 miles, the shock wave will have slowed
to the point where it approaches the speed of sound, i.e., approaches
an acoustic wave, which can be refracted by wind and temperature
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Figure A-1. Close-in airblast nredicted for MILL RACE.
(Source: Reference A-1)

gradieats in the atmosphere. At rel~tively long distances, airblast
can be refracted toward or away from the earth's surface, resulting
in increased or decreased overpressures compared with those that
would occur in the absence of refraction. Based on theory and a
large amount of empirical data, Reed has formulated relationships for
estimating the overpressures at long distances from explosions (Re-
ference A~2). For a large chemical explosion on, or near, the ground
surface with the airblast propagating through a homogeneous, nonre-
fracting atmosphere, the incident peak overpressure at long distances
is approximately:

P

2600 (w0 2%27 k711 qerp )0-8 (a-1)
where

P; * incident peak overpressure (Pa) (low overpressures
are usually expressed in pascals (Pa), 6894 Pa equals
1 psi or 1 kPa equals 0.145 psi)

= TNT-equivalent weight of the explosion charge (tons)
= distance from the explosion (thousands of feet)

= ambient atmospheric pressure at the test site
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Large explosions produce an acoustic energy spectrum that is pre- .
dowinsntly low frequency at distances of interest, i.e., in the vi- 3
cinity of 10 Hz or less. The energy content is displaced toward
lower frequencies as the size of the explosion is increased. At
greater distances, the spectrum is also displaced tovard lower fre-
quencies because higher frequencies undergo greater attenuation, acd
the ehock wave loses its impulsive characteristics. At long dis- :
tances, an explosion sounds like a rumble.

Refracted Atmospheric Propagation

Vertical wind and temperature gradients in the atmosphere can :
significantly retract airblast at overpressures less than about 0.4 :
osi. A decrease in temperature with altitude (the uvsual condition)
refracts airblast away from the ground, so that the overpressure at a
given ground distance will be less than for the case of no refrac- |
tion. wonversely, an increase in temperature with altitude, an in- !
version, refracts airblast toward the ground, thus increasing the i
overpressure that would be expected at a given ground distance. . An
increase in wind speed with altitude (the usual condition) refracts
the upwind airblast away from the ground and the downwind airblast
toward the ground, thus tending to increase downwind overpressures
and decreace upwind overpressures. Conversely, decreasing wind :
speeds with altitude tend to refract upwind airblast toward the {
ground and downwind airblast away from the ground, thus tending to P
increase upwind overpressures and decrease downwind overpressures. ;
The combined effects of wind and temperature gradients must be con- '
sidered when a&nalyzing long-distance propagation of airblast and
noise.

The “standard atmosphere" (temperature decreasing with altitude)
and no wind corresponds to 13 "weak' gradient condition; i.e., over-
press._res will be somewhat less than indicated by the solid line in
Figure A-2. With a "strong" gradient, overpressures vary approxi-
mately inversely with distance squared,

The © teorological conditions that lead to amplification of long-
distance &.-blast and the relative location and magnitude of such
awplification are summarized by Reed from a large amount of data (Re-
ference A-2). The three conditions of concern are boundary-layer
duzting, jetstream ducting and focusing, and downwind ozenosphere
propagation,

In & temperature inversion, warm air overlies cooler air nearer
the ground surface with the result that acoustic waves are trapped
and ducted to propagate slong the ground. The amplification of over-
pressure is further enhanced in the downwind direction because of
normal downward refraction due to the usual condition of increasing
wind speed with altitude. Based on the available data, it appears

L
s
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that inversion/downwind conditions may produce boundary-layer ducting
that enhances overpressures by a factor of 2 or 3.

The jet streams, high-speed winds at several tens of thousands
feet altitude, can strongly refract acoustic waves back to the earth.
Amplification of peak overpressures by an order of wmagnitude can be
expected where such refracted waves are focused back to the earth's
surface. Typically, such focusing occurs approximately 40 to 50
miles downwind.

In temperate climates, winds at aititudes of about 30 miles usu-
ally blow from east to west in sumper and west to east in winter.
Since temperature and scund spced at 30 miles altitude are near-sur-
face values, the result is enhanced blast pressures approximately 125
miles downwind and reduced blast pressures upwind from these high-
altitude winds. There is a rather low probability of downwind en-
hancement by a factor of 2 or 3,

As indicated by the above discussion, the long-distance airblast
magnitude at any p.:ticular point can vary by more than an order of
magnitude, depending on the particular meteorological conditions.
The dashed lines in Figure A-2 indicate the overpressures from the
explosion of 600 tons of ANFO assuning either a strong gradient or
upwind condition, amplification by a factor of 3 (ducting or ozono-
sphere refraction), or amplification by a factor of 10 (jet~stream
focusing).

CRATERS AND EJECTA

In contrast to airblast, which is relatively piedictable and in-
dependent of charge configuration or site location, explosion craters
and ejecta strongly depend on charge configuration and the particular
geological characteristics of the site and can vary considerably,
even for seemingly similar conditions., In this analysis, it will be
assumed that the crater dimensions and the ejecta pattern from MILL
RACE will be the same¢ as for DICC THROW, which had :the same charge
size ard configuration. (This is a conservative assumption; the cra-
ter from MILL RACE slould be smaller because the bedded gypsum geol-
ogy at the MILL RACE site is more cohesive than the alluvium at the
DICE THROW site.) The DICE THROW crater was relatively narrow but
deep, with an apparent radius of 71.9 feet, an apparent depth of 25
feet, and an apparent volume of 174,813 cubic feet (Reference A-3).

Most crater ejects is deposited within a few radii of the crater.
In DICE THROW, continuous ejecta extended to a radius of about 400
feet (Reference A-3). Figure A-3 shows & fit to the ejecta measure~
ments, in which the ejecta density decreases approximately inversely
proportional to the fourth power of the ground dietance. 1In past
field tests, few ejects missiles have been found beyond 3000 feet
from G2Z.
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Figure A-3. Ejecta measurements from DICE THROW.
(Source: Reference A-4).

GROUND SHOCK

There are relatively few data on ground motion measurements from
Jarge high-explosive (HE) field tests at distances of interest for
environmental analysis, i.e., where the peak particle velocity is
less than a few inches per second. The available data for surface
and near-surface HE experiments have been normalized and compared and
the analysis indicates that Equation A-3 is a reasonable and conser-
vative assumption for distant ground motions (Reference A-5):

B ]

-1.4
v - 160 rw !/3 (A-3)
nax
where %
Voax = Tesultant peak particle velocity (in/sec) 3

R = ground distance (ft)

W, = TNT-equivalent weight of charge (1bs).
{
This ground motion is a Rayleigh wave with a predominant frequency of
approximately 6 Hz. For a 600-ton ANFO charge (500-~ton TNT-equiva-
lence):
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Voax 10" R

1.4 in/gec (A-4)

Assuming the fundamental frequency of 6 Hz and simple harmouic xo-
tion, the corresponding peak particle acceleration (Ap,,) is:

4

A = 10* g4 g's (4~5)

ma:

Figure A-4 shows Equation A-4 plotted for comparison with the
measured peak particle velccities fram the 600-ton ANFO charge in
DICE THROW. As can be seen, none of the data points exceed Equation
A-4, so0 it will be assumed that peak particle ground motions from
MILL RACE will not exceed those obtained from Equations A-4 and A-~5.

s

0
wr T T T T
B 7]
[~ -1
10
¢ - £QUATION A-4
< - o ©
= = !
= b
=t
S
£ y0? F ™ ;
g B o - :
by — ] - .
& i
= .
o .
= [~ 8 = 1
g 4| ovekTia couronent o a g i ,
107 o ravrar componeat 8 - :
. s o ~
{
[~ Data points adapted fro~ Feference A-6. Peak — :
values shiwn are assumed (o be one-helf of the i
|-  peak-to-peak values given 1n Reference A-6. —
-4 1 IS | 1 11 ]
10773 - T - ‘
10 10 10

GROUND DISTANCE (ft)

Figure A-4. Peak particle velocity ground motion (Rayleigh
wave) from DICE THROW {600-ton ANFO charge)
compared to the assumed ground motion equation.

EXPLCSION PROOUCTS

Each explosion will produce numerous chemical compounds, primar-
ily in the gaseous state. Because of oxidation of some of the ini-
tial compounds, the weight of the compounds will be greater than the
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weight of the explosive charge. The best estimate of the tvpes and
amounts of chemiczl species from the explosion of 600 tons of ANFO is
shown in Table A-1. (The proportion of fu:l oil has been approxi-
mately 5.5 percent of the ANFO in past field tests. Between fuel oil
contents of 5 and 6 percent, the oxygen balance of the charge shifts,
and the proportions of some of the detonation products can vary by
several orders of magnitude as shown in Table A-1. Therefore, the
assumed amounts of the various chemical species are based on the max-
imum, f.r either 5 or 6 percent fuel oil.)

CLOUD RISE AND DIFFUSION

The heat of explosion crcates a buoyant fireball of hot gases aud
earth materials that rises rapidly until it loses buoyancy, continues
to expand turbulently until it reaches stabilization dimensions, anc ;
then diffuses as it drifts downwind. !

The data on clouds from large HE tests are limited to a few 500- i
ton TNT explcsions and one 100~ton explosion, as discuss:d in Refer- {
ence A-5. Based on these limited data, 4 500-ton TNI-equivalent
charge of high explosive exploded on the ground surface will produce :
a roughly cylindrical cloud that is approximately 10,000 feet hizh, .
approximately 5000 feet thick in the vertical direction, and with a
diameter of about 5000 feet at the time of stabilization (after about
15 minutes), For these dimensions, the volume at the time of stabi-
lization will be approximately 1011 cubic feet.

Most of the earth materials in such a cloud fall back to earth in
the vicinity of the crater. Only a small fraction of particulate
matter is light enough to remain in the cloud and be transported by
diffusion downwind with the gaseous detonation products. Based on '
dust samples collected frum the DIAL PACK cloud by aircraft, the
average dust concentration at the time the cloud stabilized (about 15
minutes after the explosion) was approximately 0.004 g/m3 and the
concentration decreased inversely with time to the 1.4 power over the
measurement period of from 10 minutes to 60 minutes following the ex~
plosion; that is, for each ten-fold increase in time, the dust con-
centration decreased by a factor of 25 (Reference A-8). Based on the
approximate cloud dimensicns of a vertical thickness of 5000 feet and
a aorizontal diameter of 10,000 feet (the DIAL PACK cloud was unusu-
ally large horizontally) and the apparent crater volume of 260,000
cubic feet, approximately 1.7 percent of the crater volume was in the
DIAL PACK explosion cloud at the time of cloud stabilization.* Since

—

. sprumans

*This percentage might vary considerably for any particular test, but
DIAL PACK is the only field test where cloud dust concentrations
have been measured. Any higher percentage in the MILL RACE cloud
should be offset by the fact that the volume of the MILL RACE crater
should be less than the value assumed.
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Table A-1. Predicted detonation products from a 600-ton ANFO charge.

Amount of
Chemical specie moles/kq?d Percent  detonation
- by products
Name Symbol §% FO  6X FO  weightD (1bs)P
Water H0 27.2 27.4 49.0 500,060
Nitrogen N, 11.6 11.7 32.8 300,000
Carbon dioxide co, 3.53 3.53 15.5 190,000
Carbon monoxide co 0.046 0.761 2.1 25,000
Nitric oxide NO 0.578 0.053 1.7 . 20,500
Oxygen 0, 0.340 0.002 1.0 12,000
Ammonia NH3 8 x10"4 0,050  0.085 1,000
Hydrogen Hp 0.016 0.253 0.05 600
Nitrogen dioxide  NO, 0.007 5 x 105  0.0322 390
Hydroxide radical OH 0.017 0.006 0.0289 350
Nitrous oxide N,0 0.003 3 x10-4  0.0132 160
Hydrogen cyanide  HCN 2 x 16°6 0,002  0.0054 65
Oxygen radical 0 0.002 2 x 10°%  0.0032 40
Methane CHy 0 2 x 10°5 3.2(107%) 4
Notes:
3Source: Reference A-7.

bgased on the maximum for either 5 percent or 6 percent fuel oil

(Fo).
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the soil materials at the DIAL PACK site (a layer of silty clay over
a8 layer of fine silty sand) are expected to be of cowparable size, or
less, with those at the proposed MILL RACE test site, assuming 1.7
percent of the crater volume in the cloud at stabilization for the
proposed test is reasonable and conservative. Based on this assump-
tion, for the conse-vatively estimated crater volume of 175,000 cubic
feet and an average weight of 100 pounds per cubic foot for dry earth
materials, the explosion cloud at stabilization will contain approxi-
mately 135 metric tons of dust for transport by diffusion.

As the explosion cloud drifts downwind, it diffuses and the con-
centrations of dust and detonation products decrease while the edge
of the cloud approaches ground level. At & certain distance down-
wind, which is a function of the initial height and dimensions of the
cloud and the -ates of diffusion in the horizontal and vertical di-
rections, the ground-level exposure from this cloud will reach & max-
imum; at closer distances, the cloud has not diffused to ground level
and at greater distances, the horizontal diffusion dominates to re-
duce the exposure below the maximum. It is believed that no measure-
ments of maximum ground-level concentrations of explosion cloud
products from large explosions have ever been taken. Since the loca-
tion of the maximum concentration would vary over great distances de-
pending on meteorology and the predicted concentration is typically
very dilute, it seems impractical to attempt such measurements, To
estivite the maximum downwind concentrations and their location, it
is necessary to rely on theory that is based on empirical data.

Since the results from these theoretical calculations can vary con-
siderzbly from the actual result, it is prudent to use conscrvative
assunptions.

The estimated exposure at ground level directly downwind from the
explosion cloud can be calculated from Equation A-6, which has been
adapted from Reference A~9:

g 0 ¢C 2
E=- ; z v % 9 -~ exp {- h_i } (A-6)
Xy z i 0 cy o,u 20z
where
= exposure (g'sec/m3)
x = standard deviation of the distribution of material

in the cloud in the horizontal downwind direction (m)

0, = standard deviation of the distribution of materieal
in the cloud in the horizontal crosswind direction (m)

O, = standard deviation of the distribution of material
in he cloud in the vertical direction (m)
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V: = volume of t'+ initial cloud, i.e., at stabilization
(m3)

Q = total mass of the material of concern in the cloud (g)
u = average wind speed (m/sec)

height of point of release, i.e., height to center
of the initially stabilized cloud ().

o
]

The standard deviations in Equation A-6 are functions of the me-
teorological conditions and the distance of travel of the cloud.
Based on the recommended values in Reference A-10 for an unstable at-
mospherer (extrapolated to greater distances in some cases), the ex-
posure at various distances downwind from the predicted explosion
cloud was calculated. The calculations indicate that the maximum ex-
posure at ground level will be approximately:

3

Eax = 8% 1078 Q/u  g°sec/m (a-7)

and will occur approximately 75 miles downwind. Assuming a rela-
tively slow wind speed of 2 m/sec (a conservative assumption because
slow wind speeds increase exposure), the maximum exposure would be:

) -8 ceec /3 i
Eoax 4 x 107 Q pg*sec/m (2-8)

Based on the estimate of 135 metric tons of dust in the gxplosion
cloud, the maximum exposure downwind will be 5.4 gesec/w”, or 60
ug/m”, when averaged over a 24-hour time period. The average concen-
trations of other gasecus detonation products will be proportional teo
their weights as given in Table A-1. Howcver, the sum of the wveights
of all the products that might be considered air pollutants (i.e.,
all except water, oxygen, nitrogen, and carbon dioxide) total only
about 22 metric tons, equivalent to an exposure of only about 10

ug/m3 when averaged over 24 hours,

*An unstable atmosphere is one with & relatively large smount of ver-
tical mixing. Ground-level exposure estimations that assume an un-
stable atmosphere are conservative in that this meteorological
condition produces the highest level of ground-level exposure. An
unstcble atmosphere is also the most deliverable condition for a
large HE field test because there is less likelihood for ducting of
airblast.
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